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1 I N T R O D U C T I O N  

The scope of t h i s  p re l imina ry  i n v e s t i g a t i o n  i s  focused on 

t h e  c h a r a c t e r i z a t i o n  of present c o n d i t i o n s  a t  s i x  shallow l a n d  

disposals con ta in ing  unknown q u a n t i t i e s  of exper imenta l  and 

c o n s t r u c t i o n  d e b r i s ,  s c r a p  i r o n  and s t e e l ,  and remnants of  h i g h  

explos ive  (HE) t e s t i n g  and e x p r i m e n t a t i o n .  

contents are prclbably contaminated wi th  a s s o r t e d  chemicals  , HE, 
and depletet l -uranium and beryllium. 

j , ; , i t i a t e d  during World War I1 and d iscont inued  around 1955 ,  

Thc d i s p o s a l  

All d i s p o s a l  operations were 
A 

Thros- Technica l  AreEs ITA) c o n t a i n  t h e  waste d i s p o s a l  s i t e s  

invevtigat,et: du r ing  t h i s  f i e l d  ope ra t ion :  

o TA 20,  Sandia  Canyon S i t e s  1,2,3 and 4 

o TA la, P a j a r i t o  Canyon s i t e  

0 TA 15, Area N 

A magnetonetry survey was selected as t h e  geophys ica l  t o o l  t o  be 

performed a t  all sites for t h i s  reconnaissance .  

s i t e s  were c leared  f o r  chemical ,  radiological and HE con- 

t a m i n a t i o n  p r i o r  t c  the i n i t i a t i o n  of the geophys ica l  i n v e s t i g a -  

tions+ 

from 0608 to 1.6+ acre a n d ' o n l y  Area N was w i t h i n  a c l a s s i f i e d  

area 

All disposal 

The areal e x t a n t  of t h e  d i s p o s a l  I ; i tes v a r i e d  in s i z a  

spn GLPHTS I CAL G r a f t  Rtwr: Nov. 19% 1 . 2  



1.2 PURPOSE 

The purpose of this work is to establish a b a s i s  for 

additional characterization involving additional geophysics 

drilling and or excavation, 

provide baselina information to estimate the location of waste 

disposal pits, trenches, etc, and the presence of buried 

materials. For more quantitative descriptions of the  waste sites 

additiolial surfa,ca geophysical surveys such as ground penetrating 

radar and enhanced vertical r e s i s t i v i t y  would be recommended on 

the b a s i s  of the results of this report. 

dxilling and excavating program could be initiated to perforn the 

appropriate remedial actior., if necessary. 

The magnetometer surveys  will 

- 

F i n a l l y ,  a f i e l d  

A.3 BTATEMENT OF UORX 

The field investigation was conducted by performing magne- 

tometer surveys on ten-foot transects at three-foot intervals, 

Two field magnetometers were used during the su rvey ,  

of their output was compared only at s i t e  1, Sacdia Canyon, TA 

2 0 ,  A discussion of tnese results is included in S e c t i o n  3.3.1. 

The instruments included a Fluxgate Magnetometer with a 

sensitivity of f 1 gamma and a total field proton precision mag- 

netoneter with a sensitivity of 50.1 gamma. 

The results 

The results of the 

SPH GEOPH'IS I U L  D r r t :  Report wov, 1w 1.3 



sumsy are presented in a standard r e p o r t  f o n a t  including 11x17 

inch site-gurney figures with data and contour o v e r l a y s .  

survey was conducted by two field crews o b s e m i n g  the approved 

engineering and health and safety protocols during the period 

August 22 through September 3, 1986. 

The 

1 . 4  EEALTX AND SAFETY 

A health and safety plan was developed as a guidance f o r  

personnel, protection while working at t h e  Sandia and P a j a r i t o  

Canyon and Area  N sites. T h i s  plan, Appendix A,  defines the 

level of protection t h a t  is required on s i t e  while work Is being 

performed. 3 n  addition, responsibilities and procedures f o r  

carrying out this plan are delineated, and guidance on program 

requirements are included. 

SPW GEOPHYSICAL D r a f t  Rewort Mov, 1986 1.4 



2 .  SUCORDS REVIEIO AKD WASTE INVENTORY 

2.1 Q E N Z M L  

The records containing waste management procedures are very 

Generally limited and are contained i n  documents filed by LANL, 

waste materials identified f o r  d i s p o s a l  were buried i n  trenches 

atid covered with natural s o i l s .  For those a reas  requiring per-  

sonal and livestock protection, the disposal areas were roped ,  

fenced (3-4 string barb-wire or cyclone fence material) and liden- 

tified with appropriate flagging or warning and no trespassing 

signs 

A X 1  sites have been determined as not containing any materi- 

als which could be a hazard to human health o r  containing materi- 

a l s  which might constitute an explosion (detonation) hazard while 

conducting surface surveys utilizing low energy, high frequency 

radio waves. 

2.1.1 Gandia Canyon Sites,  TA 2 0  

During World War IT, TA 20 waste sites were used to dispose 

of constntctfon and equiprncnt debris resu:!ting from HE tests 

driven by devices made of polonium-210, birryl.lium, nickel and 

u r a n i u m ,  Diagnostic recoveries were made from smoeth-bore gun 

SPW GEUPHISfCAL D r a f r  U e p r t  Wov, t 9 u  



barre ls ,  s t s e l - l i n e d  p i t s  o r  c y l i n d r i c a l  vessels presumed t o  be 

b u r i e d  a t  TA 20 waste s i t e s ,  

d i s p o s a l  s i t e s  are p r e s e n t l y  i d e n t i f i e d .  

be ry l l i um niight remain as a r e s u l t  of ewer imen ta l - induced  con-  

t a m i n a t i o n ,  t h e s e  contaminants  a r e  bur i ed  a t  d e p t h .  

t i o n  s d r v o y s  f o r  uranium and b e r t l l i u m  r a d i a t i o n  were conducted 

in 1 9 8 5 ,  results were nega t ive  (Appendix A ) *  

A t  TA 2 0 ,  Sandia  Canyon, f o u r  waste  

Only uranium o r  

F i e l d  rad ia-  

2 . 1 ~ 2  g p i a d t o  Canyon, TA i a  

4 

A waste d i s p o s a l  p i t  supposxl ly  f i l l e d  wi th  c o n s t r u c t i o n  and  

equipment debr i s  and scrap was used about 1945. T h e  t r ench  is 

bottomed a t  about 1 0 - 1 2  feet and may c o n t a i n  depleted uranium, 

2.1.3 Area  N, TA 15 

Area N is fn a c l a s s i f i e d  a rea ,  and is described a s  a slit- 

trench c o n t a i n i n g  rertinants oE several s t r u c t u r e s  which had been 

exposed t o  e x p l o s i v e s  o r  chemical  contaminat ion .  S u r f a c e  r a d i o -  

l o g i c a l  s u r r e y s  for uranium and bery l l i um a r e  n e g a t i v e  (Appendix 

A )  4 

2.2 PRZVIOUS S I T E  INV&STIGA'i'IONS 

SPH D r a f t  Rcpor! Nov. 196% 1.6 
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There are no known prior investigations performed to iden- 

7 
t i f y  the location, shape and/or c o n t e n t s  of t h e  waste  disposal 

sites wi th in  TA 20, TA 18, and Area N in TA 15. 
* 

I 

SPM GE3P HIS I CA L Ornft Report Lov. 1986 1 . 7  



3 .  QEOPHYSICAL SURVEY 

3 . 3  GENERAL 

A comprehensive geophys ica l  f i e l d  i n v e s t i g a t i o n  was con- 

ducted by WESTON a t  f o u r  s i tes  i n  Sandia Canyon, TA 2 0 ;  one site 

i n  P a J a r i t o  Canyon, TA 1 8 ;  and Area N ,  TA 15, us ing  f i e l d  

magnetometry du r ing  t h e  pe r iod  of August 22 through September 3 ,  

198C 4 

The r e s u l t s  of  t h e  i n v e s t i g a t i c n s  will be used t o  approxi-  

mate subsu r face  anomalies ( b u r i e d  s l i t  t r e n c h e s  and b a s i n s ) ,  and 

i d e n t i f y  subnurface  t a r g e t s  (bu r i ed  f i l l  m a t e r i a l ,  s c r a p ,  con- 

s t r u c t i o n  and equipment d e b r i s ,  e t c . ) .  

Data are r e p o r t e d  i n  t a b l e s  contnined i n  appendices  and fig- 

ures wi th  o v e r l a y s  are inc luded  as a s e p a r a t e  a t tachment  to t h i s  

r e p o r t  

Magnetometry sllweys were conducted a t  the W L  F a c i l i t y  us- 

i n g  two d i f f e r e n t  s u r v e y  ins t ruments :  

1. A t o t a l  field (TF) magnetometer, E G €I G Geometrics Model G- 
8 5 6 M  Memory-Mag Proton P r e c i s i o n  Magnetometer, Resolu t ion  
is 0.1 gamma i n  average c o n d i t i o n s ,  Serial Nuinher 2 7 G 4 4 .  

2 ,  A v e r t i c a l  f i e l d  (VF) magnetometer, S c i n t r e x  MFZ-100 Model 
753013 Flu>!gcPte Magnetometer, Reso lu t ion  i s  1 gamma i n  
average  c o n d i t i o n s ,  S e r i a l  Number 8407253. 
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The ps r fomanco  s p e c i f i c a t i o n s  f o r  bo th  i n s t r u m e n t s  a r e  conta ined  

i n  Appendix B of t h i s  r q o r t ,  

'I 5 
* I  

f 
i I  

The f f e l d  i n v e s t i g a t i o n  commenced on August 2 2 ,  1 9 8 6  u t i l i z -  

iag t h e  TF magnetometer a t  Sandia Canyon S i t e  Nu. 2 ,  TA 20, 

T o t a l  and VF measurements were both  recorded  a t  SandFa Canyon 

S i t e  No. 1 f o r  compazison of t h e  two methods. 

were completed a t  LjLNL on September 3 ,  1986  a t  Area N ,  TA 1 5 ,  

Table 1 c o n t a i n s  a summary of t h e  survey under taken ,  t h e  

i n s t r u m e n t s  emplbyed, and  t h e  d a t e s  02 t h e  survey a c t i v i t i e s ,  

Survey a c t i v i t i e s  

P r i o r  t o  conduct ing each survey, a base s t a t i o n  was e s t a b -  

l i s h e d  o u t s i d e  of t h e  survey s i t e .  

b ra ted  t o  a r e l a t i v e  zero f o r  t h e  VF, and t h e  l o c a l  t o t a l  f i e l d  

f o r  t h e  TF a t  each base  s t a t i o n  by f i l t e r i n g  o u t  t h e  ambient geo- 

magnet ic  f i e l d ,  

n e t i c  f i o r d  was monitored by measuring t h e  magnetic i n t e n s i t i e s  

at: t h e  b a s e  s t a t i o n  p e r i o d i c a l l y  each survey  day ,  

n a l  v a r i a t i o n  was s i g n i f i c a n t  (20.05%) c o r r e c t i o n s  t o  t h e  d a t a  

were a p p l i e d ,  

The i n s t rumen t s  were C a l i -  

The d a i l y  d i u r n a l  v a r i a t i o n  of t h e  e a r t h ' s  mag- 

When t h e  d i u r -  

Only at Sandia Canyon, S i t e  No. 1 t h e  d i u r n a l  

I c o r r e c t i o n  was n o t  a p p l i e d .  

I 
Magnetometer survey measurements were ob ta ined  a t  3-foot i n -  

t e r v a l s  on lO-foot t r a n s e c t s  of  a p r e - e s t a b l i s h e d  g r i d  a t  each 

g r a f t  Report Hov. 19th  1.9 5Pk CECPHY S I CAL 



site, excep t  a t  l c c a t i o n s  where planned s u r v e y  p o i n t s  were i n a c -  

c e s s i b l e ,  Measurements a t  Sandia  Canyon, S i t e  No. 4 were ob- 

t a i n e d  b t  6 - f o o t  i n t e r v a l s  a long  10-foot  t r a n s e c t s  t o  conform t o  

t h e  d i s t u r b e d  topography and known c o n d i t i o n s .  Table  1 c o n t a i n s  

a summary of t h e  number of Magnetometer r ead ings  obta ined  a t  each 

of t h e  s i tes ,  and r e f e r s  t h e  r e a d e r  t o  t h e  a p p r o p r i a t e  Appendix 

i n  which t h e  raw and c o r r e c t e d  d a t a  a r e  p r e s e n t e d ,  

3.2 METHODOLOGY 

The survey WdS conducted i n  g r i d  f a sh ion  cover ing  t h e  e n t i r e  

p o r t i o n  of t h e  s i z e  t h a t  was a c e e s s i b l e  s o  t h a t  a l l  possible 

waste  d i s p o s a l  t r e n c h e s  can be i d e n t i f i e d .  

i n v e s t i g a t i o n  the s i t e  was sumeyed i n t o  1 0  f o c t  t r a n s e c t s .  The 

survey  team then  recorded magnetometer r ead ings  a t  3-foot i n t e r -  

v a l s  a long  t h e  t r a n s e c t  u s ing  2 0 0  foot t a p e s  as g u i d e s ,  

r e s u l t i n g  C a r t e s i a n  g r i d  was o r i e n t e d  w i t h  t h e  X a x i s  t r a v e r s i n g  

west t o  e a s t  and t h e  Y a x i s  t r a v e r s i n g  sou th  t o  n o r t h  r e l a t i v e  t o  

magnetj.c no r th  ir, most c a s e s .  

No, 4, and P a j a r i t o  Canyon S i t e  No. 1 where g r i d s  are skewed 

r e l a t i v e  t o  a a g n e t i c  no r th  a!; shown on F igures  5 and 6 , ,  The 

magnetometer g r i d  wi th  a c t u a l  d a t a  and r e s u l t i n g  con tour s  a r e  

shown as s e p a r a t e  overlays t o  t h e  base map. 

wer9 used t o  provide  a s emi -quan t i t a t ive  measure of  t h e  

P r i o r  t o  t h e  f i e l d  

The 

Except ions a r e  Sandia  Canyon S i t e  

The nogncstic da t a  

SPM GEOPHISICAL 1.10 



distribution of magnetic anomalies produced by subsurface 

metallic sources. 

3.2.1 Maqnetometar Surrey 

A magnetometer survey was performed using VF and TF 

magnetometers. 

station was established outside the site for the purposes  of 

establishing background cor,ditions and quality control. 

filtering out the ambient geomagnetic field, the instrument was 

calibrated to a relative zera at the base station, The diurnal 

(daily) variation of the earth's magnetic field was then 

monitored during the survey by measuring the magnetic intensities 

at the base  station periodically throughout the day. 

Prior to conducting the survey, J. permanent base 

By 

Diurnal 

variations were appreciable and application of correction factors 

to the data was necessaryr bfeasurements were obtained on 10-Eoct 

t r a n s e c t s  a t  3-foot internal5 across all sites. A total of 6,46G 

measurements were collected. 

WESTON used a Radian CPS-1 computer graphic plotting system 

to construct contour maps of the magnetometry data f o r  t h e  six 

areas surveyed, Prior to plotting t h e  data, a Fortran computer 

program was @rnployed to apply the diurnal variation or drift of 

the instrument, The product of this plotting routine is a s e t  of 

contour plots1 of magnetic intensities revealing trends anci anoma- 

5PM CECPHISICAL 1.11 
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:.I l i e s  a s s o c i a t e d  wi th  subsur face  f e a t u r e s .  

c o n t a i n  t he  raw and c o r r e c t e d  Magnetometry Data obta ined  i n  t h e  

seven surveys a t  t h e  s i x  survey s i t e s  i n c l u d i n g  t h e  TI? and VF 

surveys performed a t  Sandia Canyon, S i t e  1, A summary of t h e  

magnetic su.wc!y d a t a  i s  shown on Table 1. 

Appendices C through I 
. .  
; 

; ‘ I  

, 
I 
. j  

3 . 3  SUM.LARY OF MAGNZTOMETER GEOPHYSICAL BURVEY RESULTS 

The d a t i  a r e  shown ir. t a b l e s  as  raw and c o r r e c t e d  d a t a  and 

a s  con tour  p l o t s  wi th  contour  valGes d e p i c t i n g  r e l a t i v e  

v a r i a t i o n s .  For example, c o r r e c t e d  gamma r ead ings  wi th  an 

a b s o l u t e  rangu of 5 2 , 3 0 0  to 5 2 , 9 6 0  a r e  p l o t t e d  a s  con tour s  

r e l a t i v e  t o  the minimum reading  ( 5 2 , 3 0 0 ) .  

c o n t o u r  plot w i t h  a range of  0 t o  660 ( 5 2 , 5 6 0  - 52,300 = 660). 

a 

T h i s  resu l t s  i n  a 

3.3.1 A Conparison Of The R e s u l t s  From TF And VF Masnetometer 

t 3 U 7 3 S ~ S  A t  Bandia Canyon, Bite No. 1, 

Two independent surveys  were conducted a t  Sandia S i t e  Nc, I 

t o  compare the  r e s u l t s  of t h e  v e r t i c a l  and t o t a i  magnetic f i e i d  

measurements, 

t aken  by e x h  ins t rument .  

t a i n e d  and s t o r e d  i n  memory. YF i n s t rumen t s  r e l y  upon a d i a l -  

i n d i c a t o r  mad-ou t  which can waiver w i t h  sznall v a r i a t i o n s  i n  

s e n s o r  piss iz ion,  

A t o t a l  of 155 magnetometry measurements were 

T h e  raw and corrected TF d a t a  a r c  ccn- 

SPh D r a f t  Report 1.12 



3,3,1*1 N a m e t o m e t e r  Response 

The TF contour plot of uncorrected magnetometry data from 

Sandia Canyon Site No, 1, show there are o n l y  a minor variaticn 

in magnetic intensities across the site. 
intensities are uniform across t h e  site and rangec! from 52,531 to 

5 2 , 5 5 6  gamma (Appendix D). The contour intervals shown on Figure 

1 are a t  2 gamma intervals, 

present and no identification of subsurface objects was possible 

with the output from t h e  3F magnetometer, (Tabie 2 contains the 

base station data), 

Total field magnetic 

No apparent magnetic anomalies are 

The VF contour plot of the corrected magnetoaetry da ta  froa 

the Snndia Canyon S i t e  No, 1, was constructed on Figure 2 a: t e n  

gama i n t e w a l s ,  over a data raage  of 30C to 500 gama.  As seen 

in this plot, there appear to be many minor anomalies  compnrec! 

wi th  t h e  TF contour p l o t .  

corrected data. Table 3 summarizes base  stakio:i data  f o r  the V F  

survey at the same site, 

Appendix C contains t h e  'i'F raw and 

The comparison of each s u r i e y  was to evaluate the following: 

o Sensitivities relative to Bite limitations. 

o Responses to surficial cultural interferences. 

o Consistencies in plotting relative to the measured f i e l d .  

SPH GECPHYSlCAL D r a f t  Rcpcr: 1 .13  



3.3.1~2 Magnetometer Sensitivity. The s e n s i t i v i t i e s  ob ta ined  b;' 

the TF and VF ins t rumen t s  a t  Sandia Canyon S i t a  No. 1 a r e  d i f f e r -  

e n t ,  p a r t l y  because of  t h e  d i f f e r e n c e  between t h e  f i e l d  compo- 

n e n t s  beinq measured. 

of  t h e  t c t a l  e a r t h  magnetic f i e l d  a t  t h e  measuring s t a t i o n ,  

t h e r e f o r e  is less s u s c e p t i b l e  t o  d i s t o r t i o n  from smal l  m a t a l l i c  

o b j e c t s  n e a r  t h e  s u r f a c e  than  t h e  v e r t i c a l  component, 

s t rument  measures on ly  t h e  v e r t i c a l  component of t h e  t o t a l  e a r t h  

magnet ic  f i s l d .  T h i s  component is e.xpected t o  be more s e n s i t i v e  

t o  d i s t o r t i m s  from sma l l  m e t a l l i c  o b j e c t s  n e a r  t h e  s u r f a c e  while 

be ing  less s u s c e p t i b l e  t o  nearby c u l t u r a l  i n t e r f e r e n c e s  a t  s n a l l  

h o r i z o n t a l  d i s t a n c e s .  

r e a d o u t ,  and r e c o r d s  on an i n t e g r a t e d  average  of  s e v e r a l  r ead ings  

t aken  ove r  a s h o r t  p e r i o d  of t i n e  ( n o m a l l y  3 s e c o n d s ) ,  wh i l e  t h e  

V F  is dependent  on o p e r a t o r  cons i s t ency  i n  d e t e m i n i n g  a mean 

meter  r ead ing  whi le  ma in ta in ing  g r i d  c o n t r o l .  

Noel could  be cons ide red  a s  an anomaly wi th  r e s p e c t  t o  t h e  base 

s t a t i o n ,  s i n c e  a l l  t h e  magnetometer r ead ings  ob ta ined  were i n  

excess of b a s e l i n e ,  

The TF i n s t r ' i m e n t  measures a l l  components 

The VF i n -  

The TF i n s t - w e n t  c o n t a i n s  a d i g i t a l  

Sandia Canl'on S i t e  

3,3,143 Masnetometer PJ.otti&. Both con tour  p l o t s  appear  t o  be 

c o n s i s t e n t ,  i n  t h a t  t h e y  r e f l e c t  t h e  same g e n e r a l  e a s t  t o  west 

v a r i a t i o n  and s i m i l a r  c o n t c u r  t r e n d s  on t h e  e a s t  t o  west v a r i a -  

t i o n  and s i m i l a r  contour  t r e n d s  on t h e  e a s t  and west site bound- 
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arles ,  

probably not attributable solely to differences in recording sen- 

sitivities of the instruments involved, They are a result of the 

different magnetic components each instrument measures. 

The differences between the TF and VF contour plots are 

3,3,1,4 Bummarv, Bandia Canyon, Bite No. 1. Several low-sensi- 

tivityr diffuse anomalies were detected i n  t h e  VF survey. Xndi- 

vidual VF anomalies (Figure 2 )  a r e  detected a t  grid nodes 5N x 

10E, 10N x 4DE,  and 20N x 50E, and a generalized line of low 

l e v e l  anomalies along the line from 40E to 9OE. 

feature could beta low-density fence line, while the f irst  three 

locations could represent shallowly buried metals of low mass, 

The data ore equivocal  and no definitive sites of past waste  

disposal could be identified from both  magnetometry surveys. 

Neither Instrument appeared to respond to major interferences 

from cultural artifacts such a5 ferxes. Despite the relative 

coarseness of the VF instrument sensitivity, the vertical field 

instrument at Sandia Canyon S i t e  No. 1 appears  to have been more 

sensitive to local anomalies generated by small metal masses than 

was the TF instrument, 

This last linear 

3*3.2 Bandia Canvon Bite No. a 

A total of 369 magnetometry measurements was made at Site 

No,Z4 Appendix E c o n t a i n s  t h e  raw and corrected data for t h e  TF 
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magnetic survey at this site. 

in Table 4 ,  

during t h e  two days of surrey time. 

with performance specifications in Appendix A ,  indicate an 

estimated sensitivity of about J. 5 g a m a  f o r  this site. 

aase station data are summarized 

Base station data varied over a range of 4 5  gamma 

This variability, coupled 

Magnetic intensities of t h e  total field plot of Sandio Site 

No, 2 were contoured at 20 gamma inte-rvals over s. range of data 

from 5 2 , 3 0 2  to 5 2 , 9 5 9  gamma. 

3 ,  

The contour plot is shown on Figure 

Four anomalies were detected on site: 

o A double anomaly of high  intensity at 3 N  x 30E (verified in 
r i l e d )  

o A single anomaly at 40N x 30 E (verified in field) 

o A s i n g l e  anomaly at 95N x 4OE 

o A single anomaly a t  GON x 80E 

The magnitudes of these anomalies are 0 4 2  gamma, 962 gamma, 306 

garama, and 573 gama, respectively (Appendix E ) ,  

anomalies are large enough that they indicate p a s t  waste pit 

These two 

I I disposal at these l oca t ions ,  
I 

3 . 3 . 3  Bandia  Canyon S i t e  No. 3 

A t o t a l  of 5 8 6  macjnetometry measurements were made ai: this 

site, Appendix F contains the raw and corrected data for the VF 
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magnetometry s u n e y  at this site. 

rized in Table 5 ,  

gamma, This variability, coupled with the perfomance 

speciticatlons in Appendix A ,  indicate an estimated sensitivity 

of about 15 gamma for this site, 

Base station data are summa- 

Base station data varie6 o v e r  a range of 60 

Maynetic intensities off Sandia Site No. 3 are shown on 

Figure 4, 

range of corrected readings from -1687 to + 7 2 5 2  gama. One major 

anomaiy was detected at SON x 84E measurhg 7200 gammas (Appendix 

F ) ,  

is aligned in a north-south orientation, reflecting an apparent 

trench or pit-like feature in the middle of the site. 

anomaly set lies between the 70E and lOOE traverses and e x t e n d s  

from 45N to 10CIN. 

waste disposal practices at the site. 

Values were contoured at 100 gamma intervals over a 

This major anomaly is part c.f a set of fou r  anomalies which 

The 

Thj.s anomaly set is apparently relate6 to past 

Several smaller anomalies surrounding the major set were de-  

tected, centered at 60N x LOSN, at 8011 x 100E, and at 9011 x 1102, 

Two other anomalies were detected at 60N x 4512 and 10N x 90f. 

The magnitude of these anomalies ranged from -1100 to about +lo00 

gamma (Appendix F). These anomalies are pit-like in nature, and 

may represent waste disposal sites ancillary to those undertaken 

in t h e  area identified by the major anomaly set. 
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3.3.4 Bandja Canyon Sits No. 4 

A t o t a l  of 1 , 5 5 4  magnetometry measurements was made a t  t h i s  

Appendix G c o n t a i n s  t h e  raw and c o r r e c t e d  d a t a  for t h e  TF s i t e ,  

magnetometry survey  a t  t h i s  s i t e .  Base s t a t i o n  d a t a  a r e  s u m a -  

r i t e d  i n  Table G ,  and the d a t a  v a r i e d  ove r  B range o f  26 gamma, 

This  v a r i a b i l i t y ,  coupled with performance s p e c i f i c a t i o n s  i n  Ap- 

pendix B, i n d i c a t a  an es t imated  s e n s i t i v i t y  of about  t 2 gamma 

f o r  t h i s  s i t e .  4 

ranged from 51,8,24 t o  5 2 , 9 1 0  gamla ,  and were contoured a t  a 100 

gamma con tour  i n t e r v a l .  

Fig-Ure ! j b  

- 
The c o r r e c t e d  d a t a  a t  Sandia Canyon S i t e  No, 

The  contour  map of t h e  d a t a  is shown on 

A t o t a l  of 1 2  anomalies was d e t e c t e d  a t  Sandia Canyon S i t e  

High i n t e n s i t y  anomalies were d e t e c t e d  cen te red  a t  g r i d  t/ob 4 ,  

nodes 260N x 370E, 260N x 400E, 210N x 340E, 170N x (llOE, and 

l60PI x JBOB, 

t u r a l  i n t e r f e r e n c e s .  

a t  l o c a t i o n  lOON x 4 5 E  is a r e s u l t  of a s t e e l  box-l ike s t r u c t u r e  

of unknown o r i g i n  o r  purpose v e r i z i e d  by f i e l d  i n s p e c t i o n ,  

l e s s e r  i n t e n s i t y  anomaly d e t e c t e d  a t  l o c a t i o n  1051.1 x 70E is 

i n t e r p r e t e d  a s  a shadow e f f e c t  f rom the s t , ; e l  box-like s t r u c t u r e .  

A 3cw i n t e n s i t y  anomaly was d e t e c t e d  a t  l o c a t i o n  135K x llOE, 

which could be i n t e q r e t e d  as a waste d i s p o s a l  pit. A double 

anomaly was detected cen te red  a t  l o c a t i o n s  1 4 5 N  x L5QE and 130N x 

The f i v e  anomalies were a l l  a s s o c i a t e d  with c u l -  

The major high i n t e n s i t y  anomaly d e t e c t e d  

The 
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160E. 

gene ra t ed  by p o t e n t i a l  p a s t  waste d i s p o s o l  a c t i v i t i e s  a t  l o c a t i o n  

135N x 155E.  A high i n t e n s i t y  anomaly was d e t e c t e d  a t  l o c a t i o n  

lOON x 325i2, and t h i s  anomaly could be a s s o c i a t e d  wi th  p a s t  waste 

disposal p r a c t i c e s  a t  t h e  s i t e .  

d e t e c t e d  a t  l o c a t i o n  105N x 360E, and it is p o s s i b l e  t h a t  t h i s  

anomaly r e p r e s e n t s  past; waste d i s p o s a l  a c t i v i t i e s  a n c i l l a r y  t o  

the l o c a t i o n  a t  lOON x 325E. 

This double anomaly is i n t e r p r e t e d  a s  a d i p o l e  coup le t  

A low i n t e n s i t y  anomaly was 

3,3,5 P a i a r i t o  canyon, 

A total of 1,772 magnetometry measurements were made a t  t h i s  

Appendix K c o n t a i n s  t h e  raw and c o r r e c t e d  d a t a  f o r  t h e  IT s i t e ,  

magnetic s u r v e y  a t  t h i s  site, 

i n  Table  7 .  Base s t a t i o n  d a t a  v a r i e d  over  a range of 255 g a m a ,  

T h i s  v a r i a b i l i t y ,  cocpled w i t h  performance s p e c i f i c a t i o n s  i n  

Appendix B, i n d i c a t e  an e s t ima ted  s e n s i t i v i t y  of about  $. 25 qamna 

for this s i t e ,  

from -795 t o  * 2 , 6 5 5  gamma, 

Appendix H da t a  a t  a contour  Fnte-rval of 2 0  gamma i n d i c a t e d  ran-  

domly d i s t r i b u t e d  readings  ranging from z e r o  t o  1 0 0  gamma a c r o s s  

t h e  s i t e ,  and excess ive  contour  l i n e s  tended t o  mask t h e  loca -  

t i o n s  of impor tan t  anomalies.  

gamma con tour  i n t e r v a l ,  and t h e  r e s u l t i n g  cor.tour p l o t  of mag- 

n e t i c  i n t e n s i t i e s  a t  t h e  P a j a r i t o  Canyon S i t e  i s  shown on Figure 

Base s t a t i o n  d a t a  a r e  s u m a r i z e d  

The c o r r e c t e d  d a t a  from P a j a r i t o  Canyon ranged 

An h i t i a l  contour  r u n  of t h e  

The map was recontoured  a t  a 1 0 0  
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6 ,  

intensities were encountered across the site. 

anomalies oriented along the 290E traverse, from 85N to 135N, 

exhibits a trench-like sigr,ature indicative of past waste 

disposal activities. 

approximzte shape End scale  were detected at locations 50N x 45E 

and llON x 200Eb 

waste disposal practices, 

datacted at location 20N x llOE. 

trench-like signature was detected in an approximately northeast- 

erly orientation between locations ON x 150E and 70N x 2C)OE. 

additional cluster cf low intensity anonalies was detected cen- 

Numerous small-scale local anomalies in eXcess of 1,000 gomnia 

The group of 

Two high intensity anomalies of the same 

These anomalies could be associated with past 

An anomaly of about 500 gama was 

An anomaly set having a faint 

An 

terad at location 80N X 120Eb 

3.3.6 A r e a  N 

A total of 2,089 magnetometry measurements was made at this 

Appendix I contains the raw and corrected data € o r  t h e  T 2  

Base station data are sumnarized 

This variabil- 

site. 

magnetometry survey at Area N b  

in Table 8 ,  and varies over a range of 2 4  gamma. 

ity, coupled with performance specifications in Appendix B, indi- 

cate an estimated sensitivity of about & 5 g a m a  f o r  this site. 

Magnetic intensit:.es f o r  Area 14 are contoured on Figure 7 ,  

The data are contoured at 50 ga;;una contour interval over a data 

SPW GEOPHYSICAL 



range of from 51,489 t o  5 3 , 3 0 3  gamma, 

d e t e c t e d  all a c r o s s  t h e  s i t e ,  o r i e n t e d  aiony t h e  O N  l i n e ,  and is 

i n t e r p r e t e d  as a response t o  a s t e e l  barbed wire  f ence  a l igned  

nor th-south  a t  t h i s  l o c a t i o n .  

r e g u l a r l y  shaped anomaly was d e t e c t e d  cen te red  a t  -30N x -230E, 

and i s  also inle-rpreted as a i n t e r f e r e n c e  due t o  a m e t a l l i c  s ign  

mounted on a s t e e l  post* 

1 , 0 0 0  gamma i n t e n s i t y  range were d e t e c t e d  at: l o c a t i o n  -60N x - 
40E, -55N x -%OE, -75N x -135E, and -70N x -270E. 

A l i n e  of anomalies  was 

A small high i n t e n s i t y  and 

Four o t h e r  anomalies i n  t h e  300  t o  

t 

3 . 4  Summary of R e s u l t s  

3.4.1 Sandia  Canyon B i t e  No. 1. 

t e c t e d  a t  Sandia Canyon S i t e  Nc. l ,  al though 4 low i n t e n s i t y  

anDmaLies were i d e n t i f i e d  using t h e  VF i n s t r u n e n t ,  

t h e  TF and V F  c o n t o u r  p l o t s  f o r  t h e  s i t e  i n d i c a t e s  s i m i l a r  gen- 

eral t r e n d s  i n  t h e  d a t a  a c r o s s  t h e  s i t e .  S i n c e  ' the  TF instrument  

f a i l e d  to d e t e c t  t h e  low i n t e n s i t y  anomalies i d e n t i f i e d  by the VF 

s u m ~ y ,  it is  probable  that:  t h e  Vi? ins t rument  is more senrs i t ive  

t o  low i n t e n s i t y  anomalies genera ted  by low mass metal d e p o s i t s  

i n  t h e  sha l low s u b s a r f a c e ,  d e s p i t e  t h e  h ighe r  r e s o l u t i o n  capab i l -  

i t y  of t h e  TF in s t ruman t ,  

No major anomalies were de- 

Coapariscn of 

3 * 4 . 2  Bandia  C a n y o n  S i t e  N o .  2 .  

four moderate t o  h igh  i n t e n s i t y  anomalies were d e t e c t e d .  

A t  Sandia Canyon S i t e  N o ,  2 ,  

The 



l a rges t  of t h e s e  was a double anomaly, t h e  l o c a t i o n  of which co- 

i n c i d e d  w i t h  v i s u a l  obse rva t ion  of  minor l a n d  subs idence  i n  a 

t r e n c h - l i k e  shape and appears  t o  be l i n k e d  d e f i n i t e l y  w i t h  p a s t  

waste d i s p o s a l  p r a c t i c e s ,  

t i v e l y  l i n k e d  t o  p a s t  waste d i s p o s a l  practices, All f o u r  anoma- 

lfes s h o u l d  be eva lua ted  f u r t h e r  u s ing  ground p e n e t r a t i n g  r a d a r ,  

The o t h e r  two anomalies  were t e n t a -  

3 . 4 * 3  Bandia  Canyon Bite No. 3 .  A t  Sandia  Canyon S i t e  No, 3 ,  a 

s e t  of f o u r  anomalies  was d e t e c t e d  which exhib i ted  a t r e n c h - l i k e  

shape ,  

were d e t e c t e d ,  t h r e e  of which werE i n  close proximi ty  t o  t h e  

major t r e n c h - l i k e  anomaly s e t .  

a r e  i n t e r p r e t e d  t o  be r e l a t e d  t o  p a s t  waste  d i s p o s a l  p r a c t i c e s  a t  

t h e  s i t e  and all anomalies should be e v a l u a t e d  f u r t h e r  w i n g  

ground p e n e t r a t i n g  radar ,  

An a d d i t i o n a l  f i v e  low t o  moderate i n t e n s i t y  anomalies  

All anomalies  d e t e c t e d  t h i s  site 

: ) , 4 * 4  

twe lve  a n o a a l i e s  were d e t e c t e d ,  s i x  of  which were i d e n t i f i e d  a s  

being a s s o c i a t e d  wi th  c u l t w a l  i n t e r f e r e n c e s .  

anomalies  have been i d e n t i f i e d  a s  p o t e n t i a l l y  r e l a t ed  t o  p a s t  

waste d i s p o s a l  p r a c t i c e s  o n - s i t e ,  and t h e s e  anomalies  should be 

evaluated f u r t h e r  u s ing  ground p e n e t r a t i n g  radar. 

Bandia Canyon site N o d .  A t  Sandfa Canyon S i t e  No. 4 ,  

The remaining 

3 4 5 :mar i*ko  Canyon 

having  

A t  Faj a r i t o  Canyon, one set of anomalies 

t r e n c h - l i k e  c o n f i g u r a t i o n  was d e t e c t e d ,  and a second 

How. 19E6 1 . 2 2  SPH GEOPHYSICAL O r o f t  Rcpurt 



anomaly having a more f a i n t l y  t r e n c h - l i k e  c o n f i g u r a t i o n  was also 

d e t e c t e d ,  

and s c a l e  were d e t e c t e d .  

cluster of low i n t e n s i t y  anomalies were also d e t e c t e d .  

anomalies  d e t e c t e d  have been t e n t a t i v e l y  i d e n t i f i e d  as poten-  

t i a l l y  r e l a t e d  t o  p a s t  waste d i s p o s a l  o n - s i t e ,  and should be 

e v a l u a t e d  f u r t h e r  u s ing  ground p e n e t r a t i n g  r a d a r ,  

Pdo high  i n t e n s i t y  anomalies of roughly t h e  same shape 

One modesate i n t e n s i t y  anomaly, and a 

All 

3.4.6 &rea N, 

The most prominent of t h e s e  is narrow and ex tends  a l l  a c r o s s  t h e  

s i t e  -- it has been i d e n t i f i e d  as a c u l t u r a l  i n t e r f e r e n c e ,  Four 

o t h e r  s t r i n g  anomalies were d e t e c t e d ,  a l l  of which could be 

a s s o c i a t e d  wi th  p a s t  waste d i s p o s a l  a c t i v i t i e s  a t  the s i t e .  

four of t h e s e  anomalies  shou ld  be i n v e s t i g a t e d  f u r t h e r  us ing  

ground p e n e t r a t i n g  r a d a r .  

A t  Area N ,  f o u r  magnetic anomalies were d e t e c t e d ,  

All 

The ioZlowing summary i s  a ccmpi la t ion  cf f i n d i n y s  from t h e  

magnetometer survey conducted a t  Sandia Canyon, P a j a s i t o  canyon 

and Area N. 

SPH 



TABLE 1 

SulpfARY OP KAGIIETOKP~"~'Y S U R V E Y S  DATA 

Surface Area. A c r e s  
Land SuSvey Geoohvsical G r -  Survey* Survey f of S t a t i o n  

Instrumentation Measureaents - Date 
TA-20 

Sandia Canyon P 1  

Sandia Canyon #l 

Sandia Canyon %2 

Sandia Canyon k3 

Sandia Canyon d4 

Pa j a r i t o  canyon 

TA-13 
Area N 

Xeasureaent Total- 

TT 

VF 

9/03 

a122 

155 

155 

TF 8 / 2 2  3 69 
8 / 2 3  

t'F 8 / 2  5 586 
8 / 2 5  

TF 8 / 2 5  1 3 5 4  
8 / 2  6 
6 / 2 7  

9 / 0 2  
9 / 0 3  

6/29 

VF 

TF 

8 / 2 7  
a/25 
8/29 

5 / 2  7 

612 9 
B/2 B 

1772 

2089 

6 4 8 0  

H 

I 



. 



TABLE 2 

BASE STATION TF MAGNETOMETER DATA, 

TA 20 
SANDXA CANYON SITE NO. 1 

Date - Time Readinss I Gamma 1 

Saptember 3 ,  1986 1042 5 2  , 4 3 7  , G  

September 3 ,  1986 1133 52,430 .5 

DrafK Repart Mov, 1986 1-29 SPM GEOPHYSICAL 



TABLE 3 

BASE IlTATION VF MAGNETOMETER DATA, 
llANDIA CANYON SITE NO. 1 

TA 20 

Qa& 
AUCJUSt 2 2 ,  1936 

August 2 2 ,  1936 

August 2 2 ,  3986 

A U W S t  2 2 ,  198C 

SPH 

Time Readins [Gammar 

1 4 4 5  15 

1 5 5 5  15 

1725 15 

1834 100 

Oroft Report Wov. 1986 GEOPHYSICAL 1.30 



TABLE 4 

BASE BTATION SURVEY FOR TF SURVEY, 
BANDXA CANYON BITE NO, 2 

TA 20 

Pate 

August 2 2 ,  19136 

August 22, 1 9 8 6  

August 22, 1986 

August 22, 1986 

August 23, 1386 

August 23, 1386 

Augtlst 23, 1986 

August 23, 1986 

Time Readins (Gama1  

1600 52,447 

1656 52 I 445 

1751 52 I 452 

1825 

0904 

1009 

52 , 451 
52,441 

52,407 

1026 52 I 410 

1110 52 I 415 

SPN GEOPHY 5 I CAL Draf t  Rcpor! Wov. 1986 1.31 



TADLE 5 

BASE STATION SGRVEY FOR THE 'F S U R V E Y ,  
SANDIA CANYON SITE NO, 3 

D a t e  

August 25, 19812 

August 25, 1986 

August 25, 1 9 8 6  

August 2 5 ,  1 9 8 6  - 
August 2 5 ,  1986 

August 25, 1986 

August 2 C ,  1 9 8 6  

August 2 6 ,  1 9 8 6  

August 2 6 ,  1 9 8 6  

August 2 6 ,  1 9 8 6  

August 2 6 ,  1 9 8 6  

Ti\ 2 0  

Time 

08 15 

094 1 

1100 

1145 

1703 

1900 

0913 

1039 

1138 

1220 

1305 

Readins (GammaL 

10 

10 

-30 

-30 

5 

- 5  

- 4  0 

-45 

-75 

-55 

-2 5 

D r a f t  Rcwrt Hov. 19& 1.52 SPU GEOPHYSICAL 



BASE STATION 
t3ANDIA 

II Date 

August 25, 1986 

Allgust 25, 1986 

August 2 5 ,  1986 

August 2 5 ,  1986 

August 2 5 ,  1986 

Augus': 25, 1986 

August 25, 1986 

August 26, 1986 

August 2 6 ,  1966 

August 26, 1986 

August: 2 7 ,  1966 

August 27, 1986 

August 27, 19136 

August 2 7 ,  19136 

August, 27 , 3986 
Saptember 2, 1986 

September 2, 1986 

September 2, 1986 

September 3 ,  1986 

Se2tember 3, 1986 

Septmber 3 ,  1986 

5PH GECPHYSICAL 

TABLE 6 

DATA FOR THE TF SURV'EY, 
CANYON SITE 

TA 2 0  

Time 

0830 

0924 

1356 

1440 

1529 

2633 

1759 

0950 

1045 

1215 

0 7 4 1  

0800 

0913 

1015 

1105 

1406 

1635 

1816 

1814 

0916 

1026 

Orsft l e ix r t  

':I NO. 4 

1 

.*I 
-dins (Gamma1 I 

I 
5 2  , 101 
52,091 

52,085 

52 , 090 
52 I 097 

52 092 

52 096 

52 , 082 
52 , 073 
5 2 , 9 7 2  

52,099 

52 0 9 8  

5 2  094 

52,007 

52,087 

52,079 

52,091 

52 , 086 
52 I 098 

52 1084 

52 1071 

l lov ,  1906 1033 



TABLE 7 

BASE LlTATION DATA FOR THE VF SURVEY, 
PAJARXTO CANYON 

TA 18 

August 271  1986 

August 2 7 ,  1986 

August 271  1 9 8 6  

A u g u s t  27, 1 9 6 6  

X u p S t  2 7 ,  1986 
I 

August 27, 1986 

A U g u S t  27, 1986 

A:lgust 27, 1986 

A u g u s t  26, 1986 

August 2 0 ,  1986 

AUFfust 2 6 ,  1986 

August 2 9 /  1986 

August 2 8 ,  1S86 

A u g u s t  2 8 )  1 9 8 6  

A u g u s t  2 8 ,  1986 

A u g u s t  28, 1 9 8 6  

A u g u s t  29, 1986 

A u g u s t  29/ 1986 

A u g u s t  29, 1986 

A u g u s t  29, 1986 

- Time pxadinq  (Gamma) 

0800 

0927 

1050 

1300 

1510 

1615 

1730 

1835 

0745 

084 5 

0955 

1105 

1210 

1520 

1630 

1 7 2 5  

0823 

0923 

1025 

113 0 

12 

- 7 0  

-110 

- 75 
- 30 
- 4 5  

- 4 5  

- 35 
11: 5 

80 

80 

7 5  

60 

110 

60 

65 

10 

- 35 
- 45 

60 

I 1  
’, ! 
I 

‘ I  
* ... 
li ’. 
. I  

SPII CEOPHYS CAL UOJ. 1906 1 - 3 L  Draf: Report 



TABLE 8 

BASE ETATION DATA FOR THE TF EURVEY, 
AREA N 
T A  15 

Pate 
AUgUSk 27, 15'06 

AUCJUSt 2'7, 1986  

A u g u s t  2 7 ,  1 9 8 6  

A u g u s t  2 7 ,  1986 

August 2 7 ,  1986 

a u g u s t  2 8 ,  1966 

A u g u s t  2 8 ,  1 9 8 6  

August 2 8 ,  1 9 8 6  

August 2 8 ,  1 9 8 6  

August 2 8 ,  1986 

August 2 6 ,  1986 

August 2 6 ,  1 9 8 5  

August 2 0 ,  1 9 0 6  

August 2 8 ,  1 9 8 6  

A u g u s t * 2 8 ,  1 9 8 6  

A u g u s t  2 8 ,  1 9 8 6  

A u g u s t  2 9 ,  1 9 8 6  

A u g u s t  29, 1966 

A U C ~ S ~  29, 1986 

August 29) 1 9 8 6  

Time 

1426 

1545 

1638 

1715 

1600 

08 14 

0 8 5 7  

0938 

1020 

1x01 

1122 

1354 

1505 

1 5 3 7  

1 7 5 8  

1 9 4 5  

0845 

0958 

1051 

114 8 

Peadincl (Gamma) 

52,282 

52 , 292 
52,293 

52,296 

52 , 295 
52,233 

5 2  ,296 

52 , 2134 

52 , 274 
52 I 272 

52 278 

52 I 290 

5 2 , 2 9 0  

52,294 

5 2  293 

52 2 8 9  

52,288 

52 , 292 
5 2  2 8 8  

52,282 

SPIi GEOPHYSICAL D r o f t  Rcpr:  Mov. I986 1.35 
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HEALTH A N D  SAFETY PLAN 
#PPROVAL/SIGN OFF FORNAT 

U N L  CEXRP - GEOPHYSICAL SURVEY 
2744-01-04 
Area N ,  Sandia  br P a j a r i t o  Canyons 

I have read, understood,  and agreed w i t h  the i n fo rma t ion  set 
f o r t h  in t h i s  Health and Safe ty  Plan (and attachments) and 
discussed in the Personnel  Health and S a f e t y  b r i e f i n g .  

- 
S i t e  S a f e t y  
Co-ord ina tor  - S i g n a t u r e  Date 

Director, Corpoyate S i g n a t u r e  
Health and Safety 

Date 

Department’ Manager S i g n a t u r e  Cate 

S i g n a t u r e  
P r o j e c t  D i r e c t o r  

Date 

Personnel  Hea l th  and Safe ty  Briefing Canducted By: 

Name 

Narce 

S i g n a t u r e  

S i g n a t u r e  

S i g n a t u r e  

Date 

Date 

- 
Date 



:I a INTRODUCTION 

!! 
I 
' I  

..I " I 

!I 

r, 

T h i s  Health and Saf'ety P l a n  p e r t a i n s  t o  t h e  waste disposal 

c h a r a c t e r i z a t i o n  a c t i v i t i e s  at f i v e  s i t e s  i n  Sandia  Canyon, 

P a j a r i t o  canyon and at A r e a  N a t  t h e  Los Alamos Nat iona l  Lab 

( M I L ) ,  Los Alamos, New Mexico, 

comprehensive Environmental Assessnent  and Respcnse Program 

( C E M P )  Generic Heal th  and S a f e t y  Plan w i l l  be adhered t o  dur ing  

a l l  s i t e  c h a r a c t a r i z a t i o n  a c t i v i t i e s .  

Guidance p r o v i d e d  i n  the 

The s u r f a c e  c h a r a c t e r i z a t i o n  of! the  s i t e  w i l l  c o n s i s t  of 

per forming  bhgnetometer ( M A G )  Surveys on a l l  sites, 

w i l l  be conducted by t r a v e r s i n g  the s i t e s  i n  a r e g u l a r  g r ldded  

p a t t e r n ,  spaced E t  10  f o o t  i n t e r v a l s ,  t a k i n g  magnetometer 

readings every 3 feet (approximately /O,OOO r e a d i n g s ) ,  

The surrey 

No i n v a s i v e  a c t i v i t i e s  are t o  t a k e  p l a c e ,  No d i r e c t  c o n t a c t  

w i th  t h e  waste forms w i l l  be made. 

toxic, o r  e x p l o s i v e  wastes Ere expected, 

No exposure t o  radioactive, 



2 .  RISX 288E98HENT 

2.3. CHEMICAL HAZARDS 
1 

4 

:‘j 
Elo chemical c o n s t i t u e n t s  which could provide a rip1 t o  hunan 

health o r  t h e  environment a r e  a n t i c i p a t e d .  

2 . 2  RADIOLOGICAL EAZARD 

only very  low l e v e l s  of gamma e m i t t i n g  r a d i o n u c l i d e s  a r e  

p o s s i b l e .  

from contaminated a i r  p a r t i c u l a t e s  o r  surface contaminat ion i s  

l i k e l y ,  

c l i en t  t h a t  each s i t e  has  been scanned by q u a l i f i e d  s t a f f  and 

found t o  be c l e a n .  

S i n c e  a l l  r a d i o a c t i v e  m a t e r i a l s  a r e  b u r i e d ,  na hazard 

P r i o r  t o  commencing work, assurance  w i l l  be made by t h e  

2.3 BIOLOGICAL HAZARDS 

The f i e l d  teara mus t  be wary of possible encounter with 

s n a k e s ,  and ticks. 

2 . 4  PHYSICAL HAZARDS 

Over-exposure t o  s u n  i s  p o s s i b l e  s i n c e  t h e  altitude of Los 

A l s m 0 5 ,  New Mexico is g r e a t e r  than  7000  f e e t .  

pulse should be checked r o u t i n e l y  t o  avoid h e a t  s t r e s s .  T h i s  i s  

an arca of high  l i g h t n i n g  a c t i v i t y ;  a l l  f . i e l d  activities w i l l  ba 

s topped  du r ing  an e l e c t r i c a l  s t o r n  i n  t h e  area .  Emcrnency s t o r m  

proceduro will entail t h e  d i sconnec t ion  o:E all t r ansmiss ion  

Temperature and 

5PN CECPHISICAL REPCRT 



cables  t o  v e h i c l e s ,  and t h e  d i r e c t i o n  t h a t  a l l  pe r sonne l  

i n s i d e  v e h i c l e s ,  w i t h  windows c l o s e d .  

r ema in  

No a r t i f a c t s  o r  samples will be removed o r  d i s t u r b e d  by t h e  

survey team. 

It has  been determined tha t .  o p e r a t i n g  t h e  magnetometer does 

n o t  pose a t h r e a t  of  de tona t ing  t h e  p o s s i b l y  bu r i ed  h i g h  

explosive (HE) m a t e r i a l s ,  

w i t h i n  t h i s  a r e a .  

The re fo re ,  explos ion  o r  f i r e  is no t  expected due t o  magnetrometry 

surveys,  

be i n s t r u c t e d  t o  a t t empt  o n l y  t c  e x t i n g u i s h  it if it i s  small and 

controlled, and i n  a l l  o t h e r  c a s e s ,  c a l l  t h e  9911 emergency 

t e l ephone  number, 

No ir lvasive a c t i v i t i e s  a r e  planned 

The p o s s i b i l i . t y  of bu r i ed  HE is  very a l im .  

I n  t h e  u n l i k e l y  event  a fire is s t a r t e d ,  workers s h a l l  

SP!4 GEOPHYSICAL REPORT APPENDIX A page 2 . 2  



3 ,  BXTC ENTRY 

Area N i s  P secu re  area and may be e n t e r e d  o n l y  with a LMti 

e s c o r t ;  the o t h e r  sit:es may be entered a t  any time, with prior 

notification to Secur i ty ,  

The fo l lowing  s e c t i o n s  d e s c r i b e  the procedures  t o  be 

followeE! by s i t e  workers t o  ensure  s a f e t y  and p r o t e c t i o n  from 

hazards. - 
341 WORXER TRAINING 

p r i o r  t o  commencing f i e l d  work at t h e  s i t e s ,  all personnel  

shall be t r a i n e d  by the p r o j e c t  manager on t h e  a n t i c i p a t e d  wcrk 

haza rds .  

d i s c u s s i o n  of p o t e n t i a l  hazards  ( . including r a d i a t i o n ) ,  s i t e  

l a y o u t ,  p r o t e c t i v e  equipment, requi rements ,  safety p r a c t i c e s  and 

use of emergency procedures ,  

A t  a minimum, t r a i n i n g  sess ions  shall include 

3.2 BWETY EQUZPMENT 

The followin; equipment w i l l  be a v a i l a b l e  a t  the s i t e s :  

o Personal TLD's 
o Paper cups and dr ink ing  water  supply 
o Trash bags f o r  r e f u s e  

3.3 DESXdNATION OF UORX ZONES 

Spll CEUPHYSI IXL  XEFCRT 



Each site will be designated as a Control Area, in which 

access will. be controlled f u r  personnel  and vehicles. In order  

to prevent any accidental ingestion of hazardous materials, a l l  

porsonnel working within the controlled areas will be prohibited 

from eating, drinking, smoking or chewing gum or tobacco. 

3 . 4  PERSONNEL AND EQUIP.HENT CONTAMINATION 

Surface contamination is not anticipated. 

not be required. 

3.5 DECONTAMINATION 

Decontamination is n o t  required. 

3.6 DOSIMETRY AND B I O A 8 S A Y  

Monitoring will 

All site workers shall have thenoluminescent dosimeters 

(TLD's) assigcecl and in use while a t  the site. 

Bioassay (urinalysis) will not be required of workers, 

SPM GEOPHYSICAL REPORl APPENDIX A paps 3.2 



4 ,  XEY PERSONNEL 

T h e  following individuals will be present during site 

characterization activities at the L&IL Area F site. 

John A ,  Williams - Geophysicist 
William J. Clavin - Geophysicist 
D,D,J. Gonzalez - Technician 
D,P4 Smith - Technician 
These individuals will be accoapanied by a M I L  - 

representative at a l l  times d u r i n g  t h e  site characterization at 

area N and moni'cored randomly at the other s i t e s .  

Gonzalez, Projec t  Director and William C, Mason, Project Nanager 

may monitor site activities when in the area. 

Don Diego 
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il ‘ I  5 .  EMERGENCY PROCEDURES 
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The te lephone  number t o  be used i n  c a s e  of an emergency 
I 

s i t u a t i o n  du r ing  work at t h e  Area F s i t e  is :  

F i r e ,  Police, Ambulance: 9911  

A map ehowing t h e  n e a r e s t  medical f a c i l i t y  i s  a t t a c h e d ,  

RE F E R 3 4  CES 

Dept. oP t h e  A i r  Force,  1 9 8 3 .  Explos ives  S a f e t y  S tandards  
F i g ,  6 , 4  AI1 Reg 127-100. 

SPN GEOPHYSICAL REPORT 



ATTACHMENT A 

HAZARD REV1EI.I AND WORXER SAFETY SUFPLLrMENT 
FOR THE N, SANDIA,  PAJARITO S I T E S  

Date 

-- 
Manager, Heal th  and Safety S i t e  Nanager, 

Technical Representative 



A i l  INTROD3CTXON 

The purpose of t h i s  s i t e - s p e c i f i c  h e a l t h  and s a f e t y  

supplement is  to:  

o Review t h e  more important i tems d i scussed  i n  t h e  CEARP 

o P o i n t  ou t  *the more r e l e v a n t  OSHA r e g u l a t i o n s  r ega rd ing  

o Provide  informat ion  on p o t e n t i a l  hazards  t h a t  a r e  unique t o  

P r o j e c t  H,ealth and S a f e t y  Plan 

equipment and excavat ion  safety requi rements  

t h e  Area I J ,  Sandia Canyon, and P a j a r i t o  Canyon s i t e s  

o Provide  te lephone  nwnbers and l o c a t i o n s  of emergency medical ,  
f i r e ,  and p o l i c e  s e r v i c e s .  

R a t h e r  t han  be ing  a l l  i n c l u s i v e ,  it is in tended  t o  be a 

supplement t o  t h e  CEMP CGNP Heal th  and S a f e t y  P lan .  

A s 2  FADIOLOQZCAL IIAZARDS 

All pervonnel a r e  expected t o  have whole body exposures  t h a t  

A are well below the 5 rem/yr l i m i t  imposed by EOE Order  5 4 6 0 . 1 ,  

more serious concarr, i s  t h e  p o t e n t i a l  ingestion and i n h a l a t i o n  

hazard Erorn hazardous m a t e r i a l s ,  

contaminat ion  hazards ,  t h e  resuspens ion  of d u s t  by equipment 

should be reduced as much as  p o s s i b l e .  When work activities o r  

weather  c o n d i t i o n s  r e s u l t  i n  v i s i b l e  a i r b o r n e  contaminat ion ,  it 

may become necessary  t o  require personnel  t o  use r e s p i r a t o r s ,  o r  

t o  p r e v e n t  work a t ,  and downwind from, contaminated a r e a s ,  

P r o j e c t  Manager s h a l l  be in'formed of any changes i n  s i t e  

To minimize a i r b o r n e  

The 



c o n d i t i o n s  o r  work a c t i v i t i e s  t h a t  may a f f e c t  t h e  p o t e n t i a l  f o r  

worker exposure, 

Jntcrnal  ExDosure. 

result  from inhaLat ion  and/or i n g e s t i o n  of contaminated m a t e r i a i .  

A t  these s i t e s ,  c o n t a n h a t e d  m a t e r i a l s  a r e  n o t  expec ted .  

moni tor ing  w i l l  be necessary .  

The two primary i n t e r n a l  exposure pathways 

No a i r  

- personnel Contamination, 

per sonne l  whphave  been i n  c o n t a c t  w i t h  contaminated m a t e r i a l  a r e  

required t o  be surveyed f o r  contzminat ion b e f o r e  l e a v i n g  t h e  job 

s i t e  for any r eason ,  exc luding  emergencies.  

t h a t  workers  wash o r  shower at t h e  end of each  work day,  i n  o r d e r  

t o  e l i m i n a t e  trace l e v e l s  of contaminat ion .  

If contaminat ion is  found, a l l  

I t  is recommended 

E a t i n g ,  d r i n k i n g ,  smoking, o r  chewing g u m  or tobacco  s h a l l  

be p r o h i b i t e d  wh i l e  working on o r  around t h e  s i t e s ,  

requirement is des igned  t o  m i n i m i z e  t h e  i n g e s t i o n  of contaminated 

mater ia l s  and thus minimize r i s k .  

This 

Ai  3 PROTECTXW EQUIPMENT 

The folJ.owing p r o t e c t i v e  equipment shall be provided  as 

n e c e s s a r y  : 

o ProtecLit 'e  c l o t h i n g  - S t e e l  toed shoes  a r e  nct  r e q u i r e d  
because of i n t e r f e r e n c e  w i t h  t h e  moni tor ing  equipment; 
however s t u r d y  b o o t s  a r e  recommended because of t h e  rough 
t e r r a i n  and p o s s i b i l i t y  of snakes  i n  t h e  a r e a .  Hard h a t s  
are n o t  required. Long p a n t s ,  long s l e e v e  s h i r t s  and h a t s  
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a r e  reconmended because of t h e  brush and h o t  s u n ,  
is n o t  necessary ,  b u t  may be u s e f u l ,  

Rain gear 
. I  

o E ~ Q  and f a c e  p ro tec t io r .  - Eye p r o t e c t i c n  is n o t  r e q u i r e d .  

o Noise - No no i se  p r o t e c t i o n  is r e q u i r e d ,  

A . 3  BITE D E S C R I P T I O N  AND POTEETXAL HAZARDS 

A t  t h e  s i t e  t h e r e  a re :  

8 a ,  no b u i l d i n g s  p r e s e n t  

__._ b, abandoned b u i l d i n g s .  S i n c e  t h e y  may be 
s t r u c t u r a l l y  unsound, o r  c o n t a i n  hazardous 
m a t e r i a l s ,  emplayees should s t a y  c l e a r  of them a s  
much as p o s s i b l e ,  

Pondsd water o r  r i v e r s :  

y a ,  a re  not, p r e s e n t  on t h e  s i t e  (Drainage ways may -- 
c o n t a i n  sha l low s t r e a m s ) .  

b ,  a re  p r e s e n t  on t h e  s i t e .  Appropr ia te  s a f e t y  
p r e c a u t i o n s  s h a l l  be observed when a drowning 
hazard  e x i s t s ,  

There a r e :  

- a .  

y-b, 

no e l ec t r i ca l  power l i n e s  c r o s s i n g  t h e  s i t e  

e l e c t r i c  power l i n e s  c r o s s i n g  t h e  s i t e  
L 

c ,  bu r i ed  e l e c t r i c  power l i n e s  

,X-d, b u r i e d  u t i l i t i e s  have n o t  been sea rched  and 
marked, 

The local gas u t i l i t y ,  * 
- a, i n d i c a t e s  t h a t  g a s  p i p e i i n e s  do n o t  cross t h e  s i t e  

--- b, i n d i c a t e s  t h a t  gas p i p e l i n e s  a r e  p r e s e n t  on t h e  
s i t e .  T h e i r  l o c a t i o n s  a r e  marked as follows: 

GEOPHY51UL REPORT APPENDIX A pnge 4 



c, must be consu2ted beEore drilling at the site. - 
Hazzrdous materials on site may include: 

X a ,  radioactive materials - very low concentrations - --- none at the surface 

b, acids 

c. bases 

d .  solvents 

- 
- 
- 
- e ,  petroleum products 

f, reactive materials - - 
Buried f u e l  tanks: 

--- X a. have not been reparted to be on-site, but could be 
present. 

b, are present on the s i t e .  The approximate - locations of those t h a t  are h o w n  to exist are 
given on the accompanying map. 

other potential hazards include: buried high explosives 

(HE) may be pzesent, however they would be buried with 3 to 4 

feet of cover, 

explosives 

The magnetometer will not detonate buried 

'c not relevant to this surrey 
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ATTACHMENT C 

OPERATIONS P W '  

Geophysical I n v e s t i g a t i o n  a t  Area N . ,  Sandia Canyon, and P a j a r i t o  
canyon, Los klamos Nat iona l  Laboratory, Los Alamos, New Mexico, 
August  18-.29, 1986, 

This  Gpera t ions  Plan d e s c r i l ~ e s  t h e  conduct of s u r f a c e  

Geophysical I n v e s t i g a t i o n  wi th in  t h e  Los Alamos F a c i l i t y ,  This 

operatian Plan  i n c l u d e s  t h e  conduct of  a Nagnetometry Survey t o  

map magnet ic  anomalies, associatlad with subsu r face  m a t e r i a l s ,  

JNTRODUCTaN 

I t  is i r iown that s p e c i f i c  a r e a s  wi th in  t h e  Los Alamos 

F a c i l i t y  a r e  u n d e r l a i n  by subsu r face  t r e n c h e s  c o n t a i n i n g  waste 

m a t e r i a l ,  

and imp them f o r  follow-up s i t e  a c t i v i t i e s .  

hazards and l i a b i i i t i e s  a s s o c i a t e d  wi th  t h e s e  si tes,  the 

following special c o n d i t i o n s  must be addressed. 

It is t h e  d e s i r a  o€ Los Alamos t o  i d e n t i f y  t h e s e  zones 

Due to t h e  pcssible 

* .  

Z t  i s  determined t h a t :  

o any r a d i o l o g i c a l  contaminants  p r e s e n t  a t  any of t h e  s i t e s  
being i n v e s t i g a t e d  a r e  wi th in  the s a f e t y  limits f o r  Personal  
exposure , 

o the s i t e  s u r f a c e  i s  deemed f r e e  and c l e a r  of any unexploded 
ordnance which may be e i t h e r  pressure shock s e n s i t i v e  t o  
p h y s i c a l  a c t i v i t i e s  a t  the site. 



m y  p o s s i b l e  high exp los ive  (HE) m a t e r i a l  under ly ing  t h e  

s i t e s  is s e n s i t i v e  t o  t h e  magnetometer, 

This Heal th  and S a f e t y  Plan has  been approved by Mart in  J, 

O l N e i l 1  ( a c t i n g  Corporate Safety O f f i c e r )  

munotometer  Survey .  Magnetic measurements are commonly 

used to map r e g i o n a l  geo log ic  s t r u c t u r e  and t o  explore f o r  

m i n e r a l s ,  

or t o  map a r c h a e o l o g i c a l  s i t e s .  

buried drums and t r e n c h e s ,  

They a r e  a l s o  used t o  l o c a t e  p i p e s  and survey s t a k e s  

They a r e  commonly used t o  l o c a t e  

A magnetometer is a p a s s i v e  ins t rument  which measures t h e  

i n t e n s i t y  of t h e  earth's magnetic f i e l d .  

metals creates v a r i a t i o n s  i n  the l o c a l  s t r e n g t h  of t h a t  f i e l d ,  

p e r m i t t i n g  t h e i r  d e t e c t i o n ,  

p r o p o r t i o n a l  t o  t h e  mass of t h e  f e r r o u s  t a r g e t .  

s i n g l e  drum can be detec ted  at d i s t a n c e s  lip t o  6 meters, while  

inassfve piles o f  drums can be d e t e s t e d  a t  d i s t a n c e s  up t o  2 0  

meters  or more, 

The p r e s e n t  of ferrous 

A magnetometers'  response  i s  

T y p i c a l l y ,  a 

The e f f e c t i v e n e s s  of a magnetometer can be seduced or 

totally i n h i b i t e d  by noise o r  i n t e r f e r e n c e  from t i m e - v a r i a b l e  

changes i n  t h e  e a r t h ' s  f i e l d  and s p a t i a l  v a r i a t i o n s  caused by 

magnetic m i n e r a l s  i n  t h e  s c i l ,  o r  i r o n  and s t e e l  d e b r i s ,  ferrous 

p i p e s ,  f e n c e s ,  b u i l d i n g s ,  and v e h i c l e s ,  Many of t h e s e  problexls 



can be avoided by careful selection of instruments and field 

techniques. 

~ e c h n i c a l  Approach. 

Alamos re expected to be dividing lines between two  subsurface 

materials w i t h  different conductivities, and such subsurface 

interfacss would be detected on the basis of differences between 

natural and trench zones and the different dielectric constants 

of the two media. In the case of trenched areas, most of these 

changes are indicated on the printout by attenuated signal 

returns, indicating the lateral and vertical changes in 

conductivity between soils and the subsurface t- &enches. 

The Subsurface trench locations at Los 

The grid spacing required f o r  the surne)’ is 10 feet: in each 

direction, 

intemals in each direction. 

All si tes  have been surveyed and staked at 10 f o o t  

Field work is planned to commence during the morning of 

Friday August 2 2 ,  1986 and continue until completion, excep t  for 

Sundays and possibly Saturdays. 

The magnetometer data will be computerized and plotted in 

the West Chester Office Immediately a f t e r  the field phase, 

Geophysical survey report w i l l  be drafted by John Williams and 

B i l l  Cravin with review by other project participants, 

Publicatiozs Department will assist by preparing maps and 

overlays in t h e  followin? s i z e s :  

The 
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The Draf t  Report w i l l  be submitted t o  the c l i e n t  no l a t e r  

than September 30, 1985, 
4- 



APPENDIX D 

SURVEY XNSTRUMENT SPECIFICATIONS 



APPENDIX B 

SURVEY INSTRLPlENT SPECIFICATION 

B , 1  HODEL Q - B S ~ A I  TOTAL F I E L D  (TF) PE.OTON PRECESSION 
MUNETOMETER 

DisplaYs: 

0,l gamma or-time t o  n e a r e s t  second. 

d i s p l a y  of s t a t i o n ,  day of y e a r ,  and l i n e  number 

Resolutiox T y p i c a l l y  0 . 1  gamma i n  average  c o n d i t i o n s .  May 

degrade  t o  lower r e s o l u t i o n  i n  weak f i e l d ,  no i sy  c o n d i t i o n s  high 

S i x  d i g i t  d i s p l a y  of  magnetic f i e l d  t o  r e s o l u t i o n  o f  

Add i t iona l  t h r e e  d i g i t  

g r a d i e n t s ,  

-solute Acr?uraw: 

s e n s o r  tlnd c r y s t a l  o s c i l l a t o r  accuracy ,  

One gamma, l i m i t e d  by remnant magnetism i n  

C l o c k :  

room tampernture and 5 second per  day o v e r  t h e  temperature range 

of -20 t o  +50 deg rees  C e l s i u s ,  

Julian c l o c k  wi th  s t a b i l i t y  of 5 seconds per month a t  

- T u n i m  

d i s p l a y e d  on request, 

Push b u t t o n  t u n i n g  from keyboard w i t h  c u r r e n t  v a l u e  

Tunins range 2 0  t o  9 0  kilogamma. 

G r a d i e n t  Tolerance: 

When h i g h  g r a d i e n t s  t r u x a t e  count  i n t e r v a l ,  a a i n t a i n s  p a r t i a l  

r e a d i n g  t o  an accuracy  c o n s i s t e n t  wi th  d a t a ,  

T o l e r a t e s  g r a d i e n t s  t o  5 , 0 0 0  gamnias/meter, 



c y c l e  Time: 

normal o p e r a t i o n .  

(1,s seconds)  a t  reduced r e s o l u t i o n  o r  l onge r  c y c l e s  for 

i n c r e a s e d  r e s o l u t i o n ,  

Complete f i e l d  measurement i n  t h r e e  seconds i n  

I n t e r n a l  s w i t c h  s e l e c t i o n  for f a s t e r  c y c l e  

Manual Read: Takes reading  on command, W i l l  s t o r e  d a t a  i n  

memory on conunand, 

M e m O r Y :  

t r a c k  of t ime ,  s t a t i o n  number, l i n e  number, day and magnetic 

f i e l d  r ead ing .  I n  base s t a t i o n  o p e r a t i o n ,  computes f o r  r e t r i e v a l  

b u t  doea no t  s t o r e  t ime of r eco rd ing  des igna ted  by sample 

i n t e r v a l ,  a l lowing  s t o r a g e  of over  2 , 5 0 0  r e a d i n g s .  

Stores mor than 1 , 0 0 0  r ead ings  i n  survey mode, keeping 

o u t p u t :  

baud r a t e s ,  

c h a r a c t e r  s e r i a l  BCD for use with  d i g i t a l  r e c o r d e r s ,  

Play d a t a  o u t  i n  s t anda rd  RS-232 fonnat  a t  s e l e c t a b l e  

Also  o u t p u t s  d a t a  i n  real time b y t e  parallel, 

I n p u t s :  W i l l  a c c e p t  an e x t e r n a l  sample comnand, 

S p e c i a l  Functions: An i n t e r n a l  s w i t c h  a l lows :  1) adjustment  of  

p o l a r i z a t i o n  t ime and count t ime t o  improve performance i n  

marginal  a r e a s  o r  t o  improve r e s o l u t i o n s  o r  speed o p e r a t i o n ,  

t h r e e  count  ave rag ing ,  

2) 

3 )  choice  of l i g h t e d  d i s p l a y s  i n  a u t o  

mode 4 

P h y s i c a L  Ins t rument  console :  

2 7 X  9 cm) 6 Ibs. 

7 x L O  1/2 x 3 1/2 inches  ( 1 6  x 

( 2 , 7  k g ) ;  Sensor:  3 1/2 x 5 i nches  ( 9  x 1 3  CZI )  



4 lbs, ( 1 6 6  kg); Staff: 1 i n c h  x E feet ( 3  cm x 2 . 5  m) 2 Ibs. 

(1 kg) * 

' ! 

EnvironmentalL 

Celsius. 

Westherproof b 

Meets specifications from 1 to 40 degrees 

Operates satisfactorily from -20 to 50 degrees Celsius, 

Power2 Operates from 8 D-Cell flashlight batteries ( o r  12 volts 

external power to improve resolution. 

replacement of batteries will not cause loss of data s t o r e d  in 

memory b 

Power failure or 



I 

ACCESSORIES 

6tandarfi Sensor ,  S t a f f ,  BAckpack, Two s e t s  of b a t t e r i e s ,  

Car ry ing  case,  Opera t ion  Manual, Appl i ca t ions  manual f o r  p o r t a b l e  

magnotometers, 

.optional: HS-232 i n t e r f a c e  c a b l e ,  Cold weather b a t t e r y  belt, 

D i g i t a l  t a p e  r e c o r d e r  w i t h  i n t e r f a c e  c a b l e s .  

B e 2  MODEL HF12-100, V E R T I C A L  F I E L D  (VF), FLUXGATC MAGNETOMETER 

Displaws: 

s w i t c h  s e l e c t a b l e  s t e p s ,  r e v e r s i b l e  i n  p o i a r i t y .  

From 100 gamnas t o  1 0 0 , 0 0 0  gammas f u l l  s c a l e  i n  seven 

Resolutiox 

1 gamma i n  average  c o n d i t i o n s .  

4 0 . 5 %  of  f u l l  s c a l e  on a l l  meter r anges ,  t y p i c a l l y  

Haasurinc: Rancre: 

z e r o  f i e l d  l e v e l .  

-100 ,000  +lOO,OOO gammas r e l a t i v e  t o  a g iven  

katitude Bucking (zero gamma l e v e l  a d j u s t m e n t ) :  

garmas i n  9 s t e p s  of 10,000 gammas p l u s  f i n e  c o n t r o l  of o t o  

1 0 , 0 0 0  gammas by t e n  t u r n  po ten t iome te r .  

2 0 , 0 0 0  t o  +80,000 gammas a b s o l u t e ,  

t o  +80,000 gammas a b s o l u t e .  

mnge is l O r ) , O O O  

Northern Hemisphere - 
Southern  fiemisphere - 2 0 , 0 0 0  

Operatins Temperature Ranqe: - 4 0  deg rees  t o  +50 deg rees  C e l s i u s ,  

- Psrminq! Less t h a n  1 gamma/oersted. 
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i; 

.. 
i 

, 



@et.oy: 

d i v i s i o n s ;  300  s c a l e  is 4 8  m-! long wi th  60 d i v i s i o n s .  

T a u t  band suspension;  1 0 0  scale  is  53 mm long w i t h  5 0  

goise Level: Less t han  1 gamma peak t o  peak from DC to 3 I i z ,  

~mmDsraturs coe f f i c i ent :  Less t h a  1 gainma/dagree Celsius, 

- Electr ica l  Rosmnse:  

range .  

3 db down from DC t o  3 Hz on most sens i t ive  

Prrcordinq Output: Standard - f o r  high impedance r e c o r d e r  (1 

megohm); optional = for low impedance recorder ,  

power: 

and w i t h  a 1 meter  cable designed to be c a r r i e d  on n b e l t ;  

Op t iona l  - i n t e r n a l  r echa rgeab le  b a t t e r i e e ,  t h r e e  6 volt, 1 amp. 

Standard  - remote b a t t e r y  pack c o n t a i n i n g  16  t IC"  cells 
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APPENCIX C 

R A W  AND COT(RECTED TF DATA FOR SANDXA CANYON SITE NO. 1, TA 20 

LOS A M O S  NATIONAL LkBORATilRY 

September 3 ,  1986 



1: 

? :  
4: 
5 :  
b :  
7 :  
e :  
Q: 

1 c :  
11: 
1 2 :  
13: 
1 4 :  
1 5 :  
1 6 :  
1 7 :  
1 R :  
1 9 :  
2 : :  
2 1 :  
i l z :  
Z ! :  
t b :  
2 5 :  
26: 
27: 
28: 
2 0 :  
33:  
3 1 :  
32: 
3 1 :  
34: 
35: 
3 6 :  
3 7 :  
3 2 :  
3 9 :  
43: 
4 1 :  
42: 
4 3 :  
4 4  : 
45: 
46: 
47: 
4e: 
(19: 
S G :  
5 1 :  
5 2 :  
5 3 :  
5 4 :  
5 5 :  
5 6 :  
5 7 :  

7 .  
L .  

X 

0. 
?. 
6. 
0. 

1 2 .  
1 5 .  
18.  
21. 
24 . 
27. 
52. 
23. 
3 6 ,  
‘ 9 .  
47. 
45. 

$ 1 .  
t ‘ I  . 
5 7 .  
6 3 .  
k?. 
k 6 0  
69. 
7 2 .  
7 5 .  
7 e  . 
e l .  
64. 
87. 
c s .  
C. 
2 .  
6 .  
9 .  

1 2 .  
1 5 .  
18. 
2 1 .  
24 c 

2 7 .  
2 3 .  
3 3 .  
2 6 .  
2 9 b  
Y 2 m  
45. 
Q 3 b  

5 1 .  
54. 
5 7 .  
60. 
63. 
6 6 .  
6 9  . 
7 2 .  
7 5 .  

4 a .  

Y 

0.  
C .  
C. 
2 .  
C. 

0. 
C. 
C. 
0 .  
c .  

2.  
9. 
0. 
0. 
0,  
C .  
C. 
0. 
c .  
E .  
C. 
c .  
0. 
0. 
0 .  
Cm 
0. 
G. 

12 .  
; G .  
1 c .  
1 G .  
IC. 
IO . 
13. 
12 . 
1c. 
10. 
19 a 
IC. 
1c . 
1c . 
i @ .  
1c. 
IC. 
IC. 
13. 
IC . 
113 . 
13. 
1J. 
1c. 
lu“. 
1c. 

r( .* rn 

r( L . .  

c L .  

z 

5 2 5 5 1 .  
5 2 5 4 9 .  
sz‘c.49. 
5 ; 5 b 9 ,  
S Z I ; 4 ? .  
52540. 
5 2 5 4 R .  
5 2 9 1 9  a 

5 2 5 4 1 .  
52543. 
5 2 5 4 9 .  
5,‘546. 
5 2 5 4 e m  
52547. 
5 2 5 4 7 m  
5 2 5 4 7 .  
52546. 
52546. 
5 . 2 5 4 6 ,  
5 2 5 4 6 .  
S25b5. 
5 2 5 4 6 .  
s z 5 4 s .  
5 i 5 4 5 .  
r ; 5 4 U  . 
5 Z 5 4 U .  
5 2 5 4 5 .  
52545 . 
52545. 
‘.;545. 
5 2 5 4 5 .  
5 2 5 5 1  
5 , 7 5 5 3 .  
52559” 
5 2 5 Y Q .  
5254P,w 
52547 
5 2 5 4 7 ,  
5 2 5 4 7 .  
5 . 7 5 4 7 .  
52544. 
5Z548. 
5 2 5 4 P .  
5 2 5 4 e  . 
52549. 
52549. 
5 2 5 4 e  . 
5 2 5 4 P .  
5 2 5 4 b .  
5 2 5 4 7 .  
SZ548 . 
5 2 5 4 7 .  
5 2 5 4 9 .  
52548. 
5 2 5 4 9 .  
52549. 
5 2 5 5 2 .  

0 
D L  T E  

9 f 3  
5c3 
F t . 3  
9 2 3  
9 c 2  
9 c 3  
9 r 3  
9t3 
( i C ?  
5c2 
9’3  

5 3  
9 5 3  
F C 3  
9 z 3  
9 c3  
9 7 2  
9 c 3  
9:3 
5c3 
(1c3 
9 P 3  
4’::: 
9 c 3  
9 c 3  
4 z 3  
953 
9 c 3  
9 c 3  
9 C j  
5 5 3  
c;c3 
9 c 3  
95: 
q z 3  
9 33 
C Z ?  
r ; f 3  
9 c 3  
9 C 3  
9 8 3  
S C ?  
F Z 3  
5t3 
9 5 3  
9 2 3  
9 5 3  
9f3 
9 3 3  
9 c 3  
$ 2 3  
9 G 3  
9 3 3  
v L. 3 
9 c 3  
FG3 
c; n.! 

..” 



L l t J E  t 

S P :  
5 0  : 
bC: 
61: 
b 2 :  
6 2 :  
64: 
6 5 :  
66: 
b 7 :  
64: 
69: 
7:: 
71: 
7 2 :  
73: 
74: 
7 s :  
7 6 :  
77: 
79: 
7 9 :  
ac :  
6 1 :  
8 2 :  
8 3 :  
84: 

I 

x 

7 P  I 
e l .  
E b .  

e : .  
G 9 b  

5 .  
3 .  
6 1  
9. 

I ? .  
1 5 .  
1A 
2 1 .  
24 
2 7 .  
2 3 .  
2 2 .  
3 6 .  
' 0 .  

u z .  
45. 
49. 
5 1 .  
54. 
5 7 .  
6 3 .  
t 3 .  
6 6 .  
60. 
7 2 .  
7 5 .  
7 8 .  
a i .  
e u .  
E 7 e  
43. 

0 .  
3 .  
6 .  
9 .  

12. 
1s. 
1 9 .  
z1. 
ill 
27. 
30. 
13. 
36. 
3 9 ,  
42. 
45. 
48. 
5 1 .  
5 u .  
5 7 .  
h 3 .  

Y 2 

13. 
1s. 

IC. 
1c. 
; c  . 
; c !  
; c  
2 c  e 

2 9 .  
2C. 
:c 
2 5  0 

2 C  

ZC. - z c .  
2 c  
2 R .  

ic. 

23 

25 
2c . 
ti;. 
2c. 
23 . 
20 . 
ZC. 
2 c .  
Z C .  
20. 
2C. 
25 . 
3c 
31: . 
3s 
3 c .  
30. 
S I !  e 

2 ; ;  s 
? O  
30. 
3 c .  
30. 
32 
35 . 
3C. 
30 
3c. 
3c  . 
3 G  
3c.  
3s. 
3c. 

s -  
. - e  

t r i  . 

2 ct. 
-a 
L .. . 
7 P  I. .I 

5 2 5 5 2 .  
5 2 5 5 : .  
s;s5,1. 
5 2 5 5 1  0 

52551 . 
5 z 5 5 5 .  
s2ssu . 
5 2 5 5 3 .  
52549. 
5 2 5 4 9 .  
5 Z 5 4 E .  
5254s. 
52548. 
I.?!ilJ!?. 
52543. 
52549. 
f254Q. 
5 ; 5 4 9 .  
5;54F!. 
5 2 5 4 E .  
52547. 
5 2 5 4 7 .  
5 2 5 4 7 .  
52547. 
5 2 5 4 7 .  
52547. 
5 2 5 4 ! ? .  
5 2 5 4 0 .  
5 2 5 4 Q .  
5 2 5 5 0 1  
c;ss:. 
5 2 5 5 1  
5 2 5 5 1  0 

5 2 5 5 2 .  
5 2 5 5 2 .  
5 2 5 5 3 ,  
5 2 5 5 6  . 
5 2 5 5 5 .  
5:554  b 

5 2 5 5 3 .  
5 2 5 5 2 .  
5 2 E l  e 

5 2 5 5 c .  
5 2 5 s c .  
5 2 5 4 9 .  
5 2 5 4 9  
5 2 5 4 7 .  
52547. 
5 2 5 r 7 .  
5 2 5 U 6 .  
52544. 
52544 ' 
5 2 5 4 4  
52543. 
5 2 5 4 3 s  
5z5LIlJ 
5 2 5 4 4 ,  

1124 
1 1 6 4  
1:tlrr 
1135 
f 1 r l 5  
I l t 7  
llns 
11C9 
l i l t  
111c  
l l l C  
1 l l t  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
111; 
1 1 1 2  
1112  
I l l 2  
1112 
!113 
1 1 1 :  
1 1 1 3  
I l l !  
1 1 1 3  
1 1 1 3  
1 1 1 4  
1 1 1 4  
1 1 1 ~  
11111 
l l l b  
1 1 1 5  
1 1 1 5  
1 1 1 5  
1 i 1 5  
l f l b  
1118  
1 1 1 5  
1x19 
1119 
1119 
1 1 1 s  
1 1 2 c  
l l t C  
112: 
! 12; 
1 1 2 c  
1 It;: 
1 1 2 1  
1 iZ1 
! 121 
1 1 2 1  
11.21 
1122 
i 1 2 2  
1 l t Z  

o n i i  iI 
h 

c 
. . I  ' ! 



31 va 



ii 
I 

' I  
h 

1.- I 
iI . I  

[I 

:r ij 
0 

A P P E N D I X  D 

RAW AND CORRECTED VF DATA FOR SANDIA CANYON NO. 1, T A  2 0  * 

LOS ALAMOS NATIONAL LABORATORY . 

\ 

August 2 2 ,  1986 



1: 
2 :  
3 :  
4: 
5 :  
6 :  
7: 
R :  
Q :  

1:: 
11: 
12: 
1:: 
1 '1 : 
1 5 :  
1 6 :  
1 7 :  
l e :  
10: 
z c :  
21:  
2 2 :  
2 1 :  
24: 
2 5 :  
2 6 :  
2 7 :  
z o :  
2 9 :  
3:: 
31: 
32: 
3 ? :  
3 4 :  
35: 
3 6 :  
1 7 :  
3 e :  
3 9 :  
4 P :  
4:: 
42: 
43: 
h O :  
45: 
46: 
47: 
48: 
49: 
5 c :  
S f :  
5 2 :  
5 3 :  
511: 
5 5 :  
5 6 :  
5 7 :  

~ 

X Y 

c .  
C. 
0.  
3 .  

0.  

0. 
0. 
0.  
0. 

0. 
0. 
0. 
0.  
C. 
C. 

n 
J .  

CI 
b .  

n 
d. 

0 
c. 

L .  
..) 

@ e  

c .  
i;. 
2 .  
0. 
0. 
0. 
c .  
c .  
C. 
s .  

it?. 
13- 
13. 
13. 
.I c 0 

10. 
1C . 
Iz1 . 
1:. 
1c.  
1s. 
1s. 
1 5 .  
10 
10. 
1c. 
10 0 

IC 
AC 
IC. 
1c. 
10. 
10. 
IC. 
1c.  
i o .  

I1 zz C C G R E C T X O k  T l Y E  

C. 
2 .  

2 .  
C. 
c ,  
G o  

2. 
c .  
C. 
c .  
c .  
c .  
0. 

C. 

3. 
0. 
c .  
C. '=. 
c .  
13. 

I 

b o  

I 
U. 

-7 " *  

pl L.. 

c 
U. 

3 .  
c .  
c b  

r .  
" 

c. 
- 1 4 .  
-14. 
m J 5 0  
- 1 5 .  
-15. 
-16. 
-16. 
- 1  7 .  
- 1 7 .  
- 1 7  . 
-18 .  
- 1 0 .  
- 2 "  r .  

- 2 2 "  
- 2 1 .  
- 2 1 .  
-21 .  
- 2 2 .  
-22. 
-230 
-23. 
- 2 3 .  
- 2 5 .  
-25. 
- 2 5 .  
-26. 

163C 
I c 3 C  
16c11 
16232 
IEC)! 
1634 
1605 
1106 
!607 
1 tJ37 
16C8 
1 b09 
161C 
1611 
1 6 1 2  
1 6 1 3  
I E l Q  
1615 
161 5 
1 6 ! 6  
I C 1 7  
1 6 1 0  
l b 1 9  
1 b Z C  
1bZ1 
IbZZ 
1 6 2 3  
l b 2 4  
I625 
162'6 
1527 
1736 
1 7 3 6  
1737 
1737 
1737 
1730 
1738 
1 7 3 F  
1739 
17?5 
174c 
174C 
174 1 
1741 
1742 
1 7 4  2 
1742 
1743 
174 2 
1 7 4 4  
1744 
1 7 U 4  
1745 
1745 
1 7 9 5  
1 7 Q b  

0 
1 
'I C A T E  
N 

e 2 2  
s 2 2  
I! 2 2  
8 2 2  
e 22 
e 2 2  
e 2 2  
e 22 
e 2 2  
2 z 2  
e:: 
e 22 
E 2 Z  

E ? ; !  

L! 2 2  
e 2 2  
8 2 2  
e 2 2  
e 2 2  
c 2 2  
E 2 2  
e 2 2  
8 2 2  
e zr' 
e 2 2  
e 2 2  
E ? 2  
8 2 2  
872 
tJ 22 
e 2 2  
6 22 
a 2 2  
8 2 2  
e 22  
822 
8 22 
e 22  
8 2 2  
e 2 2  

e z2 
e 2 2  

a 2 2  

a 2 2  

a 2 2  

a 2 2  
e zr' 
e 2 2  
8 2 2  



5 e :  
5 9 :  

61: 

6 2 :  

, 6C: 

62: 

bu: 
6 5 :  
6 6 :  
67: 
6 ! :  
b s :  
7 0 :  
7 1 :  
72: 
73: 
7 4 :  
7 5 :  
7 6 :  
7 7 :  
7 e :  
7 0 :  
a @ :  
9 1 :  
0 2 :  
8 3 :  
e 4 :  
8 5 :  
6 5 :  
0 ? :  

8 0 :  
9 c :  
9 1 :  
9 2 :  
93: 
9h: 
9 5 :  
9 6 :  
97: 
9 e :  
9 9 :  

!OC: 
101: 
102: 
10:: 
lG4: 
1 c 5 :  
106: 
107: 
1 0 e :  
109: 
lL@: 
1 1 1 :  
1 1 2 :  
111: 
I l U :  

i 

a a :  

x 

7 8 .  
8 1 .  
64. 
87. 
9 2 .  

7 .  
3 0  
6 .  
9 .  

1 2 .  
1 5 0  
19 0 

2 1 0  
2 4 .  
2 7 ,  
! I I .  

3t.. 
2 g .  
ut. 
4 5 ,  
49. 
5 1 .  

5 7 .  
63. 
b 3 .  
t b o  
6 9 0  
72. 
7 5  
7 8 .  
El 
e l ( .  

6 7  
F C .  

1 0  
0 .  
s .  

1 2 .  
1 5 .  
l e .  
2 1 .  
2 b .  
2 7  
IC. 
3 3 .  
2 6 .  
3'; 0 

42. 

40 0 

5 1 .  
5 4  
5 7 .  
6:. 

1 3 0  

5 4  

r . *  

b 5  

Y 

1c. 
IC. 
IO. 
10. 
1c. 
z c  Y 

20. 
zc .  
2 e  
2G. 
20 I 
2'3. 
ZrJ. 
2 5 .  
z c .  

2 2  
2 3 .  

;c 0 

Z C O  

2C. 
iD. 
- r  

20. 
2 C  
2 C O  

20 . 
z c  0 

2 2 .  

ZLI .  
20. 
Z ?  0 

Z C .  
39. 
3 e .  
3c.  
3 a  1 

20. 
30. 
30. 
30 
3 c .  
32. 
20. 
35. 
3c. 
3 c .  
3c .  
30 
30. 
SC. 
3 2 .  
3c. 
St. 

..~n 
L". 

- m  L J .  

L . J .  

7 -  L r  

2 0 .  

4 1 3 .  
432. 
4 7 3 0  
4 6 0 .  

4 4 c o  
449. 
4t.20 
443. 
' ibC. 

453. 
4 4 3 .  
4 6 0 .  
Q60. 
4 7 c .  
440. 

485. 

4430 

2 2  

- 2 5 .  
-i6. 
- 2 7 .  
- 2 7 .  
- 2 7 .  
- 2 ? .  
-29. 
- 3 c .  
- 3 2 .  
- 3 1 0  
- 3 1 .  
- 3 2 .  
- 2 2 .  
- 3 3 .  
- 3 4 .  
- 3 4 .  
-34. 
- 3 6 .  
- 3 6 .  
-37. 
- 2 7 .  
- 3 c .  
-39. 
- 3 Q .  
- 2 c .  
-41. 
- 4 l m  
- 4 2 .  
-42. 
- 4 ? r  
9 . 4 2 .  
-43. 
-43. 
- 4 4 ,  
- U U .  
-44. 
- 4 5 .  

7 .  
- 4 7 .  
- 1 J f l .  

- 4 8 .  
-49. 
-49. 
b 5 1 .  
- 5 1 .  
- 5 1 .  
-52. 
- 5 2 .  
-53. 
- 5 3 .  
-54 
- 5 5 .  
- 5 5 .  
- 5 7 .  
- 5 7 .  
- 5 9 .  
- 5 5 .  

1 7 Q 6  
1 7 4 6  
1 7 4 7  
1 7 u  7 
1 7 4 7  
1 7 u &  
1746 
1 7 4 9  
1 7 4 5  
1 7 5 C  
1 7 5 c  
1 7 5 1  
1 7 5 1  
1 7 5 2  
1 7 5 2  
1 7 5 2  
1 7 5 3  
17544 
l ' l S 4  
1 7 5 5  
1 7 5 5  
I 7 S t :  
1 7 5 4  
1 7 5 7  
175 7 

17E.G 
1 7 5 9  
1759 
1 7 5 9  
3380G 
l O r l C  
180G 
1 e c 1  

16Pl 
l 8 O i  
1 8 2 3  
1E33 

Id94 
1 2 2 5  
1 6 3 5  
1 B C b  
IdC6 
1 8 3 6  
1 6  J7 
1 8 0 7  
la,?8 

1839 
l 8 1 C  
1 8 1 C  
1011 
1 9 1  1 
l a 1  2 
1 6 1 2  

1 7 5 a  

l a c 1  

1 8 2 4  

i m a  

1 

E t 2  (1 
8 2 2  ; .) 
e 2 2  

0 7 2  >; 

e y  
e 2 2  i.! 

e I2 
e t 2  
8 2 2  
a 2 2  
922 
8 7 2  
e 2 2  

e ;It 
E ;c' 

e : z  
E 2 2  
e 2 2  
e 2 2  

E 2 2  
e 2 2  
E 2 2  
E 22 
2 2 2  
e 2 2  
E 2 2  

4 2 2  
E 2 2  
E 2 2  
e 22 
E 2 2  
2 2 2  
E 2 2  
e 2 2  
622 
e ,3i 
e 2 2  
6 ? i  
e z z  
e 2 2  
e 2 2  
8 2 2  
e 2 2  
8 2 2  
6 2 2  
E 2 2  
e 2 2  
e 2 2  
e 2 2  
e 2 2  
E 2 2  
e 2 2  

8 2 2  i, 

a 2 2  

a 2 2  

e 2 2  

- - 1  
C L L  



L I N E  tt 1' 7 

1 1 5 :  
1 1 6 :  
1 1 7 :  
n e :  
1 i Q :  
1 2 0 :  
1 2 1 :  
1 2 2 :  
1 2 2 :  
1 2 4 :  
125: 
1 2 6 :  
1 2 7 :  
1 2 9 :  
1 2 9 :  
13C: 
1 3 1 :  
132: 
12:: 
134: 
1 3 5 :  
1 3 6 :  
1 3 7 :  
1 3 e :  
1 : s :  
141): 
l b l :  
f u 2 :  
243: 
144: 
145: 
1 4 6 :  
1 4 7 :  
t V I ! :  
1 4 0 :  
1 5 3 :  
1 5 1 :  
A52: 
IS?: 
1 5 4 :  
1 5 5 :  

3c.  
31: . 
2 C  . 
!C. 
3:. 
3c  
3!: . 
SC. 
30 
3 2  . 
u 5 .  
4 2 .  
4C. 
42. 
r e .  
4 2  
4 c .  
4:. 
42. 
4: b 

4:. 
us. 
4 2 .  
4t. 
48. 
4C. 
4 z .  
4 t 0 

43 
40. 
4c. 
4 c .  
ut7 . 
4 e  . 
40. 
4s. 
4c. 
4C. 
4c. 
U C .  
45. 

463. 
U l C .  
42:. 
423. 
449. 
Q Q Z .  
473. 
423. 
4?0. 
4 2 n .  
463. 
452. 
4 b i l .  
4 2 c .  
443. 
5 C D .  
46C. 
46C. 
4 Y 3 .  
4b2. 
4 2 2 .  
441. 
4 Q T .  
42s. 
4 4 2 .  
44c. 
447. 
42,". 
44:. 
440. 
4u2. 
453. 
443. 
44:. 
440. 
443. 
443. 
4 3 7 .  
425. 
429. 
3 8 2  . 

U t l .  
2 7 1 .  
2 c c . .  
3 6 3 .  
3 7 e .  
2 7 9 .  
0 c7 .  
! 5 7 .  
2 6 0 .  
! 5 6 .  
3 4 5 .  

345, 
b 1 5 .  
Z73. 
'423. 
? 5 3 .  
3 9 3 .  
3 1 3 .  
2 4 2 .  
! C 2 .  
3 7 2 .  
3 7 2 .  
? 5 1 .  
2 7 1  . 
3 7 1 .  
3 7 1 .  
3 5 2 .  
3 7 2 .  
378. 
570 .  
379. 
?69. 
3 b Q .  
3 0 0 .  
?67 
367. 
357. 
356. 
346. 

3 e 5 .  

3 t b .  

- 5 9 .  
- 5 9 .  
- 6 2 .  
- b C *  
- b Z .  
- b 2 .  
- h 3 .  
9 b 2 .  
-64. 
-64. 
- b 5 .  
- 6 5 .  
- 6 5 .  

-67. 
* b ? o  
-67. 
- 6 7 .  
-67 .  
- 6 2 .  
-63. 

- b S .  

-6a .  
- 6 9 .  
- t u .  
-59. 
-5Q. 
- 6 9 .  
- 7 3 .  
-7:. 
-71. 
- 7 a .  
- 7 1  
-71 . .  
- 7 1 .  
- 7 : .  
- 7 3 .  
-73. 
- 7 3 .  
- 7 4  e 

-74. 
- 3 4 .  
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APPENDIX E 

FAJ AND CORRECTED TF DATA FOR SANDIA cw'iorl N O .  2 ,  TA 2 0  - 
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I 1: 

2 :  
b :  

5 :  
c :  
7 :  
8 :  
9 :  

1 z :  
1 1 :  
12: 
1 3 :  
14: 
i 5 :  
A b :  
17: 
1 8 :  
1 0 :  
: c :  
2 : :  
22: 
Z ? :  
24: 
2 5 :  
26: 
27: 
Z e :  
2 9 :  
33: 
31: 
32: 
3 3 :  
3 b :  
35: 
3 6 :  
3 7 : 
38: 
3 0 :  
42: 
41: 
4 2 :  
u 3 :  
4 k :  

45: 
U b :  
47: 
4e: 
49: 
50: 
51: 
52: 
5 3 :  
5 4 :  
5 5 :  
56: 
57: 

1. I.. 

X 

0. 

0. 

3. 
7 .  
3 .  
0. 
3. 
3 .  
'1. 
I ] .  
0. 
0. 
0. 
c l .  
3. 
0 .  
3 .  
3 .  
3. 
3.  
0 .  
Q. 
2 .  
I?. 
3. 
t?. 
C. 
I?. 
0 .  

3. 
3 .  
3 .  
3 .  
0. 
0. 
0. 
3 .  

1 3 '  
10. 
10. 
13.  
10. 
l a .  
10. 
13. 
1c. 
10. 
10. 

10. 
13.  
10. 
1s. 
12 .  

CI 
.I. 

L.. 

-I -. 

l a .  

Y 

C. 
I. 
6. 
9 .  

12  e 

! r :  
19. 
21 . 
2 4 .  
27. 
3 3 
3 2 .  
3 6  
3 0 .  
4 2  . 
45. 
49. 
51 
54 
57. 
6 3 . 
a ?  
66 
6' 
7: . 
7 5  . 
7f! 
0 1  . 
814 . 
8 7 .  
9 7 .  
9 ?  e 

95 . 
5 9  . 

1c: a 

1 2 5 .  
I C E  

1 1 4  

0. 
2 .  
6 .  
9. 

1: . 
1 5  . 
l!?. 
21 . 
2u . 
2 7  
3 9  a 
3 5 .  
3 9 .  
4 2  . 
4 5 .  

5 1  

111 b 

1 1 7 .  

. 

Z l  

C. 
2 .  
C. 
3. 
C. 
0. 
C. 
0. 
0 .  
c 
- 0  

c 
Y .  

5 .  
-! U.  

J .  
n 

0. 
C. 

3. 

3 .  

c 
L.. 

c -. 
" .. 
c 
r. 

L.. 
" 

3 .  
rn 
J .  

c 
d. 

c I .  

3.  
c .  
C. 
C. 
c .  
c .  

c .  
C. 

P 
r .  

P A. 

L.. 
c 

0 .  
C. !. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1 .  
1. 
I .  
1 .  
1. 
1. 
1 .  
1 .  



L I N E  fl  

5L?: 
5 0 :  
b z :  
6 : :  
b z :  
53: 
b u :  
b 5 :  
6 b :  
6 7 :  
63: 
6 9 :  
7 c :  
7 1 :  
7 ; :  
7:: 
7 h  : 
7 r :  
7 6  : 
7 7 :  
7 9 :  
7 9 :  
8 3 :  
6 1 :  
32: 
6 3 :  
84: 
0 5 :  
2 6 :  
8 7 :  
a e :  
a s :  
9 z :  
9 1 :  
9 i :  
9 ? :  
9 h :  
9 5 :  
9 h :  
9 7 :  
9 e :  
9 7 :  

1 G C :  
1 2 1 :  
19:: 
103:  
1 C Q :  
1 2 5 :  
1 C 6 :  
1 G 7 :  
l o @  : 
1CO: 
1 1 3 :  
111: 
1 1 2 :  
1 1 ? :  
1 1 4 :  

X Y 

54. 
5 7 .  
6C 
b:! s 
6 6  0 

bC 
7 2  
7 5  . 
7 ?  
0 1 .  

t !7 .  
9 c .  
93. 
F 6  0 - 9 9 .  

1:z . 
IZ5a 
IS!!. 

1 ; u .  
1 1 7 .  

3 .  
3 .  
6 0  
9 .  

1 2 0  
1 5 .  
l e  
2 1 .  

2 7  . 
33 
3 3 .  
3 6  a 

3 9 .  
4z. 
0 5 ,  
4 E .  
5 1 .  
54. 
5 7  . 
6C 
63. 
6 6  
69. 
7 2  
7 5 Y  
7 e  , 
91.  
84 0 

87. 
o c  0 

9 3  . 
96. 
9 Q  . 

1 c 2 .  

. 

i i r .  

24 . 

Zi 2 2  

1. 
1. 
1 .  
1. 
I .  
1. 
1. 
1. 
I .  
1. 
1. 
1. 
1.  
1.  
1 .  
1. 

! a  

1. 
1. 
1. 
2 '  

-5. 
-5. 
-5. 
-5. 
-5. 
- 5 .  
' 5 .  
-5. 

* A *  

- 5 .  
-5. 
- 

- 5 .  
-5. 
8 ,  

-5. 
' 5 .  
-5. 
- 
L5. 
- 5 .  
-5. 
-5. -- 5 . 
= 5 .  
-5. 
- 5 .  
- 5 .  
=5. 
- E .  
-5. 

1 0 2 3  
16!3 
1634 
1634 
l b ? 5  
I b ? 6  
1 6 3 7  
l b 3 7  
! b 3 7  
l b 3 E  
1036 
1 6 3 4  
16?i 
l b 3 C  
1634' 
l b u t  
1 6 0  1 
1 6 4 2  
1 6 h 2  
l 6 u Z  
!642 
11:u 3 
1 7 5 2  
1 7 5 2  
1 7 5 4  
1 7 5 5  
!755 
1 7 5 5  
1 7 5 5  
1 7 5 6  
1 7 5 6  
1 7 5 b  
1 7 5 6  
1 7 5 7  
1 7 5  7 
1 7 5 7  
1 7 5 7  
1 7 5 8  
1 7 5 8  
1 7 5 8  
1 7 5 @  
17C.F 
I 7 5 9  
1 7 5 9  
1 7 5 9  
1 7 5 9  
l 0 C C  

l e C G  

l53C 

l a c 1  
I U D 1  
1 2 9 1  
12CZ 
1 e c z  

i a o c  
1 a t l a  

l a c 2  



x Y Z! .I- 
L L  

115: 
1 1 5 :  
117: 
1 1 9 :  
110: 
1:C: 
121: 
122: 
A I ? ! :  
12'' : 
1:s: 
1 2 G :  
I t ? :  
1 2 B :  
1 2 0 :  
13:: 
1 3 1 :  
132: 
1 3 2 :  
1 3 Q :  
1::: 
1 3 k :  
1 3 7 :  
1 3 0 :  
1:s: 
I Q Z :  
14 .1  : 
142: 
14:: 
1 k 4 :  

145: 
I U t ? :  
144 7: 
14!: 
1 u q  : 
15Z: 
15i: 
1 5 2 :  
253: 
1 S b  : 
1 5 5 :  
1 5 6 :  

153: 
1 5 9 :  
10:: 
101:  
1 6 2 :  
l b ! :  
3 b u :  
1 6 5 :  
I b b :  
1 6 7 :  
368: 
1 6 9 :  
173: 
1 7 1 :  

1 5 7 :  

- 5  
- 5 .  
- E .  
f e .  
-5. 
- 5 .  
-11. 
-4. 

-4. 
-4. 
- 1 4 .  

- L I  
-4. 
' U .  

- 0 .  

-u. 
- Q .  

- u .  

-4. 

14 , 

- 
:11. 
Y 

- u .  
:4 , 
-4. 
-4. 
-4 
-4. 
':LI 
-4. 
- 4 0  
:4. 
-4. 
-4. 
-4. 
-4. 
-4. 
-4" 
-4 
-4, 
-4. 
-4 
=4. 
"Q. 
tu. 

7 .  
7 .  
7. 
7 .  
0 .  
8. 
8 .  
8. 
8 .  
9. 
9 .  

9. 

.. 

.. 

6. 

.. 

ii 
1 

c m  1 1  



L:lNE a 

1 7 2 :  
1 7 2 :  
1 7 u :  
1 7 5 :  
1 7 5 :  
1 7 7 :  
1 7 ? :  
1 7 9 :  
l a c :  
1 6 1 :  
l i i t :  

1 8 4 :  
1 0 5 :  
1 8 6  : 
1 9 7 :  
! a ? :  
1 3 0 :  
2 9 2 :  
: 9 1 :  
1 q z :  
1 9 3 :  
194: 
L95: 
196: 
197: 
19Y: 
199: 
z c c :  
201: 

i a s :  

2 5 2 :  
1 7 3 2 :  
c 'cu : 
z e 5 :  
2 S b :  
2 3 7 :  
2 c a :  
2 C 9 :  
2 1 2 :  
211 :  
z 1 2 :  
2 1 2 :  
2 1 4 :  
2 1 5 :  
216: 
2 1 7 :  
t i ! :  

1 2 1 9 :  
, 2 2 3 :  

2 2 1 :  

2 2 1 :  
224 : 
7 2 5 :  
226: 
2 2 7 :  

I 229: 

' 222: 

x Y 

3 6 .  
3 0 .  
9;. 

45. 
49. 

5 1 .  
54 * 
5 7  
62 
6 3 .  
66. 
6 0 .  
7: 
7 5 .  
7 9  
0 :  . 
8 4  . 
37. 
S C  
9 3 .  
9 6 .  
99 

1::. 
1 3 5  
I c e .  
1 1 1 .  
1 1 Q .  
1 1 7 .  

1. 
6. 
9 .  

12 .  
;c I 

1 8  
21. 
24 
2 7 .  
1 C  
3 3 .  
2 5 .  
3 9 .  
4z. 
U S  
48. 
5 1  e 

n 
Y .  

s4 
57m 
62 a 

6 3 .  
66. 
6 0 -  
72 
75. 

e l .  
Eta 

7 a .  

Z !  

9 .  

9 .  
1 :. 
17. 
1:. 
i s .  
1 c .  
13 .  
1C. 
12 .  
1 2 .  
1 2 .  
12. 
12.  
13 .  
1 3 -  
l ? C  

13. 
1 3 .  
* t  

l ? .  
;4 . 
14. 
14. 
14. 
1 4 .  
1 5 .  
IS. 
1 5 .  
1 7 .  
1 7 .  
1 9 .  
1 5 .  
1 E .  

lf!. 
lF1. 
19. 
10. 
10. 
ZC. 
7 r  
L-• 

2 3 .  
2 2 .  
2c. 
21 .  

2 2 .  
; 2 .  
2 2 .  
2 2 .  
ZZ. 
2 2 .  
2 2 .  
2 2 .  
2 3 .  
2 ' .  

L . a *  

l e .  

Y . l  
LL. 

T I Y t  

9:c 
9: 5 
9 1 i  
c :  1 
9: i 
9 1  i 
91; 
51: 
9 1 :  
9 ! 5  
$16 
c ! t  
F!6 
9'6 
F ! 7  
9 1 7  
5 1 8  
7 1 0  
$ 1 6  
7:l1 
5 ' 9  
9 z z  

q z c  
5:t 
9 2 :  
5;C 
9 2 1  
9 2 1  
9 2 4  
9 2  5 
$25 
9 1  b 
C 2 b  
5 2  7 
9 2 7  
',z 7 
927 
$27 
9 2 e  
9 2 8  
F ? C  
5 ? C  
5 2 G  
$ 3 1  
$ 2 1  
$ 3 2  
Y 3 U  
9 3 4  
9 3 4  
s 3 4  
734 
935 
935 
9 3 5  
$ 2 5  
F l f :  
$ 3 7  



L l h t  

2 2 c :  
233: 
2 2 1 :  

2 3 2 :  
234: 
2 2 5 :  
236: 
237: 
2 3 e :  
239: 
24:: 
241: 
242: 
2 4 2 :  
2 u Q :  
245: 
245: 
2 4  7 : 
2 4 E ;  
24Q: 
250: 
2 5 1 :  
2 5 : :  
2 5 ! :  
2 5 u :  
2 5 5 :  
2 5 6 :  
1 ' 5 7 :  
2 5 P :  
2 5 9 :  
26C: 
261: 
262: 
263: 
264: 
2 6 5 :  
2 6 6 :  
2 b 7 :  
260: 
2 6 s :  
2 7 c :  
2 7 1 :  
2 7 2 :  
2 7 3 :  
2711: 
2 7 5 :  
27t: 
277: 
2 7 5 :  
2 7 9 :  
282: 
281: 
2 9 2 :  
283: 
280: 
2 8 5 :  

- ' r  -, . 
L d L .  

X Y 7 1  

8 7 .  
9 c .  
9 3 .  
96 
99 

1 0 2 .  
1 c c .  
l o a .  
111 . 
1 1 0 .  
1 / 7 0  

C. 
3 .  
6. 
0. 

12.  
15. 
1 P  0 

2 1  
2 4  
27. 
3 c  
3 1 .  
3 6 .  
3 9 .  
0 2 .  
q 5 .  
45. 
51 
5 4  
5 7 .  
6 C .  
b ?  e 

6 6  
6 3 .  
72 
7 5  e 

7 ; r e  

e l .  
84. 
e 7 .  
9G. 
9 3  e 

95 
99 e 

I C 2  
1;s 
IO@. 
111. 
1 1 4 .  

33  
3 3 ,  
3 6 .  
39 0 

42. 
45. 

1 1 7 .  

7 -  
L L  

23. 
24. 
2 4 .  
2 4 .  
25. 
2 5 0  
2 5 .  
2 5 .  
? 5 .  
2 6  
z c .  
5 5 .  
3 c *  
3:. 
31. 
3 2 .  
5 2 .  
32. 
33. 
3 2 .  
3 4 .  
:4. 
3 4 .  
3 4 .  
2 4 .  
3 4 .  
34. 
35. 
35. 
35. 
35. 
35. 
35. 
35. 
35. 
3 5 .  
35. 
3 6 .  
3 6 ,  
3 6 ,  
36. 
3 6 .  
37. 
2 7 .  
37. 
37. 
3 7 "  
3! .  

3:. 
39. 
4:. 
3 9 .  
1 9 .  
3 9 .  
3 9  0 

1 ' ; .  

3 8 .  

9!7 

939 
9 3 9  
54 ;; 
9 0  C 
94 2 
9 0  1 
94 1 
5 4  c' 
$ 0  6 
F 5 C  
7 5  C 
95 c 
9 5 ;  
55 2 
F 5 4  
$54 
5 5 5  
955 
9 5  7 
c s  7 
9 5 8  
9 5 8  
9 5 8  
5c.e  

959 
$ 5 9  
$ 5 9  
959 
959 

!COG 
I C O C  
I C O G  
IC@C 
l C 3 C  
I c e 1  
IC01 
IC01 
lt02 
tco;  
1 c 3 2  
IC03 
It04 
lC0U 
IC014 
1 t U 5  
1 c o 5  
1005 
I C C S  
I C 1 1  
I E 1 2  
l i l  3 
!C13 
11314 
1 C 1 4  

9 r a  

$58 

0 2 3  
e:; 1' 
a 2 3  5 
a:3 
a 2 3  
d25 
E 2 5  
3 2 3  
e c ' 3  
e 2 z  
a23 
e 2 3  
e 2 3  
e 2 3  
2 2 2  

2 2 3  
a23 

e 2 3  
e123 
E73 
8 Z 3  
e 2 3  

E t 3  
e 2 3  
e 2 3  
2 2 3  
8 2 3  
E 2 3  
2 2 3  
1 2 3  
123 
E 2 3  
e23 
223 
e 2 3  
E 2 3  
223 
8 2 3  
E 2 3  
8 2 3  
E 2 3  
2 2  3 
e 2 3  
E 2 3  
623 
E 2 3  
E 2 3  
523 
e 2 3  
6 2 3  
2 2 2  
e 2 3  

e u  



L 

' L I h E  

Z36: 
ze 7: 
:&e :  
2 0 0 :  
29:: 
2 9 1 :  
292: 
2 0 1 :  
2 9 u  : 
z 9 5 :  
2 9 6 :  
297: 
Z Q E :  
2 0 0 :  
3JC:  
351: 
l a ? :  
32:: 
?=14 : 

3G6: 
2 3 7 :  
32: : 
I C 9 :  

? - C .  
" Y - .  

I 313: 
?11: 
3 1 2 :  
3 1 2 :  
? 1 4 :  
3 1 5 :  
3 1 6 :  
3 1 7 :  
3 1 9 :  
319: 
323: 
3 2 1 :  

I ? t Z :  
2 2 2 :  

325: 
3 z t  : 
327: 
?:e: 
3 2 0 :  
2 3 : :  
3 3 1 :  
2 3 2 :  
??3: 
3 3 4  : 
3 3 5 :  
3 3 6 :  
337: 
3 3 e :  
3 5 9 :  
34:: 
341: 
34:: 

~ 3:u: 

x Y 

7:. 
70 . 
7 C b  

7;. 
77 b 
7:. 
7 9 .  
73. 
73. 
75. 
1 7 .  
73. 
7 0 .  
70. 
7;. 
7:. 
* t o .  
713. 
7 5 .  
70. 
71. 
73. 
1 2 .  
7:. 
80. 
e 2 0  
e o .  

e 3 .  
6 3 .  
E 3 .  
83. 
20. 

E3.  
6 3 .  
€ 7 .  

5 3 .  
e3.  
en. 
e ? .  
62. 
e3. 
83. 
E O .  
63. 
ea.  
83. 
e 3 .  
83. 
8 3 .  
e 3 .  
e3. 
9 3 .  
$ 2 .  
$3. 

eg. 

a:. 

4 9 .  
5 1 .  
5 4  0 

5 7 .  
b2 
b!. 
66 
6 0  4 
7: . 
75. 
7s. 
0 1 .  
d 4  
d7. 
9G . 
F 6  
99 

t a t .  
1 Sf'. 
1:a. 

1 1 4 .  
117.  

3 3 .  
3 3 .  
3c:.  
3 9 .  
42. 
U S .  
U P .  
51. 
5 u .  
5 7 .  
6: 
63 
66 
60 
72. 
75. 
78 
e l .  
E 4 .  
87. 
90 
9 3 .  
96 b 

F Q .  
i G 2 .  
I C 5  . 
111 . 
1 1 0 .  

3 1 ; .  
33. 

- 9'. 

1 1 1  b 

i t a .  

1 1 7 .  

3 6  

2 1  

2 9 .  
39. 
3 9 .  
3 9 .  
3 9 .  
3 9 .  
3 9 .  
J 9 .  
3 9 .  
3 9 .  
3 2 .  
3A. 
3R. 
3P. 
3 E .  
3 e .  
3 e .  
3 9 .  
3 9 .  

3 9  6 

5 9 .  
3!?. 
3e. 
27. 
3 6 .  
' 5 .  
3 6 .  
36. 
36. 
36. 
36. 
36. 
36. 
? b o  
3 6 .  
36. 
36. 
36. 
3 5 .  
35. 
3 s .  
3s .  
35. 
3 5 .  
35. 
35. 
35. 
35. 
35. 
35. 
35. 
3 5 .  
35. 
35. 
35. 
35. 

,'E b 

1 G 1 4  
l t l 4  
I C 1 5  
l i 1 5  
l C l S  
1i1 b 
l C l b  
lt17 
li! 7 
1 C 1 7  
IC113 
!C!8 
l G l d  
l c l e  
1 0 1 9  
I G I  9 
!Ctt 
1 c z 1  
liZl 
1 0 2 2  
1 G 2 2  
l t 2 2  
I L L ' S  
I C 2 3  
l C 3 C  
I t 3 1  
1 C ? l  
1 c 3 2  
1 C I Z  
1 C ? 2  
I C 3 2  
l C 2 2  
l C ? 3  
I C 3 3  
1 E ? 3  
1 C ? 7  
1 C 3 9  
1 C 2 0  
li3e 

l Z U l  

1 C 4 2  

1842 

1 c 4 2  
l C 4 3  
IC113 
1 C 4 4  
1Ciq 4 
1 C t l  4 
1 C 4 4  

1 C Q 7  
! t u 7  
I C 0 7  

i c 4 i  

i t 4 1  

i t 4 2  

I O U Z  

1 c 4 4  

G A T E  'I 
h ,.. 

92: 
!! 2 3 ..' 
e 2 3  
0 2 3  
8 2  3 
e 2 3  
e:3 
a = ?  
e 2 3  
2 2 3  
e z ?  
e 2 3  
5 2 2  
e"2: 
2 2 3  
2 2 3  
e 2 3  
E 2 3  
2 2 3  
62:  
e 2 3  
8 2 3  
e 2 3  
e z 3  
9 2 2  
e 2 3  
f1'3 
22;  
e L ' z  
e 2 3  
8 2 3  
e 2 3  
823 
823 
8 2 3  
623 
e 7 3  
8 2 5  
e73 
8 2 3  
e t 3  
923 
e 2 3  
e 2 3  
e 2 3  
e23 
@ ? 3  
e 2 3  
e 2 3  
e z : !  

e 2 3  
E 2 3  

e 2 3  



L I N E  I 

3 4 3 :  
344: 
3 4 5 :  
3 4 b :  
3 4  7 :  
3 U R :  
3 4 0 :  
3 5 c :  

3 5 2 :  
353: 
354 : 
3 5 5 :  
2 5 k :  
3 5 7 :  
35?: 
3 5 9 :  
3 b c :  
? b l :  
? b z :  
3 6 3 :  
364 : 
36:: 
3 h 6  : 
3 6 7 :  
3 6 4 :  
I b q :  

I 5 5 1 :  

x Y 

? Q  . 
42 
45. 
4 R .  
SI. 
5 4 .  

57. 
b C  . 
63. 
6 6  
6 9  a 

7; * 
7 5  
7 0  
2 1 .  

6 7 .  
9i;. 
9 3 .  
9 6  0 

t c z .  
1 C 5 .  
I c e .  
111. 
1 1 4 .  
117.  

e 4  m 

q q  

2; C O Q R E C T  I O N  

3 5 .  
35. 
34. 
35. 
34. 
3 4 .  
34 
3u. 
3'1 
3 U .  

ju. 
34. 
3Q. 
3 u .  
3 q .  
3 1 1 .  

3 4 .  
34. 
30. 
3'4. 
34. 
3 4  
34. 
34. 
311. 
3 Q .  
3 4  * 

1t5t 
1 C 5 G  
115c 
1 C 5 1  
1t51 
1t51 
1c51 
I t s ?  
1 2 5 3  
t C 5 3  
1c54 
1 C ) E U  
I G E Q  
1f54 
1t55 
1155 
:t55 
1 C 5 5  
115e 



APPENDIX I: 

RAW AND CORRECTED VF DATA FOR SATIDIA CANYON NO. 3 ,  TA 20 

LOS A W O S  NATIONAL LABOPATOR’I 



1: 
2 :  
1: 
4: 
5 :  
6 :  
7: 
P :  
9: 

1C: 
11: 
LZ: 
1 2 :  
14 : 
15: 
1 6 :  
1 7 :  
1 Q :  
1 0 :  

2 1 :  
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-62. 
-62 .  
- 6 2 .  

-68. 
-69. 

-b8. 

Ob!. 
- b y  
-67. 
O b ? .  
-67. 
-6 7. 
-67, 
-67. 
- 6 7 .  
- 6 7 .  
-67. 
-67. 
-67. 
- 6 7 .  

-67. 
- 6 7 .  
-67. 
- 6 7 .  
-67. 
-b7 ,  
- 6 ? .  

- 6 7 .  

-67. 
- 6  7. 
- 6 6 .  
-66. 

-66. 
- 6 5 .  

-6C.m 
-66. 
- h 6 .  
-66. 
- 6 6 .  
- 6 6 .  
- 6 h .  
-66. 
-66. 
- b 6 .  
-b6. 

I l C 1  
1132 
I122 
1 1 ~ 3  
113q 
1134 
1105 
1195 
1 1 3 6  
1137 
1107 
1128  
1139 
!1liJ 
I l l 2  
I :3c 
1 C'JS 
liCl 
1 c 3 2  
1 3 2 2  
i t 2 5  
J ; j rrq 

1 Z O 4  
1 G 3 5  
l G O 6  
1 C T ) r :  
1 E137 
1 C D B  
12QE 
ltQ9 
1 c c 9  
I C 1  C 
I C 1 1  
l G l 1  
1 5 1 2  
I C 1 2  
1 2 1  3 
I C 1 4  
1 G 1 4  
I C 1 5  
lZ15 
1 3 ! 6  
l C 1 7  
1 0 1  7 

I C 1 7  
1 C ! 9  
13ZG 
1 2 2 0  
J C Z l  
IC22 
1 c z 2  
122 2 
IC24 
I c z 4  
1 c z  5 
1 2 2 6  

i ~ i  a 

li 
1 

e 2 0  l!j 

il 
n 28 -1 
e z a  '1 
a z a  s4 

8 7 6  I 
e 2 8  i !  
E 2 8  i t  
e 2 8  
E 2 8  
@ 2 8  
2 2 8  
d 2 8  
A28 
r! 28 
928 

e10 
E 2 6  
a 26 
f! 20 
e 2il 
e 29 
329 

C E T E  I /  

E 29 
e 2 0  . I  

e 28 

e 2a  
a 2 0  
229 
e 2 8  
a 20 
2 28 
s 2 a  
e 2 0  
e z s  
c 28 
e z a  
e 2 8  
e 2 6  
e 2 0  
e 28 
E 2 8  
E 2 8  
e 2 8  

E 28 
e 28 
a 2 0  
a 28 
e 28 
a 28 
B 2 8  
e 28 
e 2 9  

9 2 5  
a 28 
e 29 

8 z a  

e :a 



eze 
oza 
e2 a 
rxa 
62 a 
82 a 
eza 
82 a 
ei a 
82 a 
ez a 
AZ a 
e2 a 

eza 

ez 3 
82 a 
e2 P 
82 a 

82 a 
62 

02 8 

62 3 
tc'? 
82 a 
e2 a 
02 a 
82 a 
82 C 

. LS- 'L 4- 
-15- 
*&S- 
'Lj- 
.LS- 
'L 5- 
'1 5- 
'6s- 
'es- 
'is- 
'6 4- 

'fl5- 
'05- 
'bs- 
'65- 
'3s- 
'b5- 
'6 5- 
'S9- 
'29- 
'C9- 
'G9- 
'0 9- 
'29- 
'C9- 
'59- 
'19- 
*l9- 
' 59- 
'59- 
'S$- 
'j9- 
'59- 
'S.7- 
'59- 
'59- 
*SQ- 
-59- 
'59- 
'59- 
'59- 
'59- 
'59- 
'59- 
'S9- 
'59- 
'sq- 
*Sq- 
'99- 
'99- 
'99- 
'99- 
'99- 

99- 
'99- 

ees- 

K 



APPENDIX I 

RAW L X D  TORRECTED TF DATA FOR AREA N, TA 15 ...----_ * 

LOS A M O S  NATIONAL LALIORATORY 

A u v s t  27-29, 1986 



L ! h T  

1 :  
2 :  

h :  
5 :  
6 :  
7 :  
8 :  
9 :  

12: 
11: 
12: 
I ? :  
1 Q :  
15: 
16: 
17: 

19: 
S Q :  
2c :  
2 1 :  
2 ; :  
23: 
2 4  : 
2 5 :  
2 5 :  
27: 
2 F :  
2 9  : 
3 c :  
31: 
3 2 :  
3 3 :  
3 4 :  
3 5 :  
3 6 :  
3.7: 
3 R :  
3 9 :  
4?: 
41: 

t *  
4. 

I 42: 
r c ? :  
44 : 
45: 
U 6 :  
41 7 : 
(4 8 : 
AI Q : 
5 5 :  
51:  
5 2 :  
5 3 :  
5 4 :  
5 5 :  
5 6 :  

x Y 

- 1 2 9 .  
- 1 3 2 .  

I ? ;  

5 2 4 6 5 .  
5 2 4 1 4  . 
5 2 3 7 3 .  
5 2 3 2 7 .  
5 2 3 1 3 .  
5 2 3 c 5 .  
523f6. 
5 2 3 C q .  
5 2 3 1 5 .  
52319. 
5i31qe 
S i 3 1 4  
523E7. 
5 2 3 C 2 .  
5 2 2 9  7 
5 2 Z Q 5 .  
5 2 ? C 6 0  
5 2 3 2 7 .  
5 2 ? 4 2 .  
S Z J 4 6 e  
52346. 
5 2 3 4 3 .  
52349. 
5 2 3 5 1 .  
5235: .  
5 2 3 5 2 ,  
5 2 3 5 2 .  
52350. 
5 2 3 5 2 .  
5 c ’ 3 5 s .  
5 2 3 t ! .  
5;4c5. 
5 t u 2 9 .  
5 2 4 C 8 .  
52377. 

52326. 
5 2 3 4 3 .  

5 x 2 1  
5 2 3 2 7 .  
5 2 1 2 2 .  
5 2 J 2 1 .  
5233:. 
5234:. 
5 2 3 5 3 ,  
52359 
5 2 3 6 7 .  
5 2 3 7 5 .  
5 2 3 7 9 .  
52372. 
5236; 
52347. 
5 2 3 3 0  
5 2 3 1 9 .  
5 2 3 C 5 .  
5 2 2 9 2 .  
5 2 ? 2 6 .  
5 2 2 ! 3 .  

? Z  C O D G E C T I O N  

- 1 2 .  
-1:. 
- 1  3. 
-13. 
- 1  3 .  
-1 3. 
- 1  3, 
- 1 3 .  
-1  3 .  
-1  3. 
- 1  3 .  
- 1  3. 
-1  3 .  
- 1  2 .  
-1 3. 
- 1 3 .  -::. 
- 1 2 .  
- 1 2 .  
-i 3 .  
- 1  2 .  
- 1  2 .  
-13. 
-1  3 .  
- I ? .  
-1 2 *  
-13. 
-13. 
-1 5 .  
- I  3 .  
-1 3. 
- l ? .  
-1 2 .  
- 1 ? .  
- l ? *  
-1 3 -  
-13. 
-13. 
- 1 2 .  
- 1  2 ‘  
- 1  2 .  
- 1 3 .  
- 1 3 .  
-13.  
- 1 3 .  
-1  3 .  
- 1  3 .  
-13. 
- 1  3. 
-13. 
-1!. 
-13. 
-1?. 
- 1 3 .  
- 1  3. 
- 1 ? .  
- 13. 

1 7 4 5  
1 7 4 5  
1 7 4 5  
1 1 4 k  
1 7 4 6  
1 7 4 k  
1 7 4 6  
1 7 u  1 
l l Q 1  
I741J  
1 7 4 e  
1 7 4 8  
1 7 4 8  
1 7 4 0  
1 7 4 8  
1 7 4 0  
1 7 4 9  
1 7 4 9  
l i 4 9  
1 7 4 5  
1 7 4 9  
1 7 5  C 
1 7 5 :  
1 7 5 C  
1 7 5 c  
175;; 
1 7 5 c  
1751 
1 7 5 1  
1 7 5  1 
1 751 
1 7 5  1 
1 7 5 2  
1 7 5 2  
1 7 5 2  
I 7 5 2  
1752 
1 7 5 3  
1 7 5 5  
1 7 5 !  
1 7 5 3  
1 7 5 :  
1753 
1 7 5 3  
1 7 5 1  
1 7 5 4  
1 7 5 4  
1 7 5 4  
1 7 5 4  
1 7 5 4  
1 7 5 4  
1 7 5 5  
! 7 5 5  
1 7 5 5  
1 7 5 5  
1 7 5 5  
1 7 5 5  

C A T E  ‘ 1  
8 2 7  :” 

0 2 7 :.> 

E 2 7  
e?7 I‘ 

#, 

e27 i i  

8 2 7  , j  

e17 1 
e 2 7  ‘ I  

? E 2 7  
6 2 7  

e27 
e 27 
e 2 7  
8 2 7  
e 2 7  
!! ;7 
e 2 7  
e 2 7  
0 2 7  

? 2 7  
927 
e 2 7  
e 7 7  
8 2 7  
2 2 7  
e 2 7  
EZ7 
6 2 7  
e 2 7  
e177 
e 2 7  
E 2 7  
?27 
e 2 7  
0 2 7  
e 2 7  
8 2 7  
8 2 7  
E 2 7  
6 2 7  
E 2 7  
e 27 
6 2 7  
e 2 7  
8 2 7  
ec’7 

E 2 7  
6 2 7  

e 2 7  
e 2 7  
E 2 7  
827 
227 

e 2 7  

e 2 7  

a 2 7  

a 2 7  



II 
I 

L A T E  L I  L::dE tJ 

5 3 :  
5 9 :  
63: 
6 1 :  
b7: 
6 2 :  
6 4 :  

b5: 
6 5 :  
b l :  
b Q :  
6 ,! 

7:; 
7:: 
72: 
7 : :  
74 : 
75: 
76 : 
1 7 :  
7 ? :  
7 9 :  
8 C :  
8 1 :  
0 2 :  

8 4 :  
0 5 :  
0 5 :  
8 7 :  
6 9 :  
8 9 :  
9 2 :  
9 ! :  
92: 
9 1 :  
c u i  
95: 
96 : 
97: 
99: 
P o :  

1 c c :  
101: 
102 : 
192: 
1 G u :  
ICs: 
lC6: 
107:  
1 0 9 :  
130: 
11'1: 
1 1 1 :  
112: 
1 1 2 :  
114: 

e 3 :  

x 

-23. 
-:I. 

2 1  
Y e ,  

52329. 
5 2 3 ' 3 .  

2 2  C C ~ R E C T I  C N  

- 1  f .  
- 1 3 .  
- 1 3 .  
- 1  3. 
-1?.  
- 1  3. 
-l?. 
-13. 
-I!. 
- 1  3. 
- 1  ?. 
- 1  3. 
- 1  3. 
-1  4. 
- i o .  
- 1 0 .  
- 1 4 .  
- l e .  
- 1 9 .  
- 1 0 .  

- 1 4 .  
- 1 4 ,  
- 1 U .  
-14. 
- i u m  
- 1 0 .  
- 1 4 .  

-14. 
- 1 4 .  

- 1 4 .  
-14. 
-14. 
-14, 
- 1 4 s  
-14. 
- 1 b .  
- 1 4 ,  
- 1 4 .  
- 1 4 .  
- 1 4 .  
- 1 Y .  
- 1 u .  
-14. 
-14. 
- 1 4 .  

- 1 4 .  
- i o .  
-111. 
- t Q .  
-14. 
- 1 4 .  
-14. 
- 1 u .  
- 1 4 .  
- 1 4 .  
- 1 4 .  

-14. 

I756 
1 7 S b  
1756 
1756 
1756 
1756 
1756 
1157 
1757 
1757 
1757 
1757 
1757 
17: 1 
1722 
1723 
172U 
1724 
1725 
1725 
1726 
1 7 2 b  
172b 
172b 
1726 
1727 
1727 
1727 
1727 
1720 
1728 
1720 
1 726 
1 7 t F  
1 7 2 9  
1729 
1729 
1779 
173i: 
172C 

1 7 Z C  
1731 
1731 
1731 
1 7 3 1  
1731 
1731 
1 7 3 1  
1 7 3 2  
1712 
1732 
S 7 3 2  
1 7 3 3  
17!! 
1 7 ? ?  
!7?? 

173;: 

2 2 7 p: 

e27 1 

e27 !.; 
e 27 
e 2 7  
e 27 
e 27 
e77 
e27 
e 2 7  
9 27 
e27 
0 27 
E27 
!? 27 
5 2 7  
2 2 7  
e 2 7  
e t 7  
E 2 7  
ez7 
2 27 
e27 
a 27 
927 
2 2 7  
E 27 
E27 
E 27 
E 2 7  
e27 
e 27 
e z7 
I! 2 7  
@ 27 
277 
@ 27 
et7 
e 27 
3 2 7  
e27 
t!27 
8 27 
E27 
6Z7 
ei7 
827 

227 
E27 
e27 

027 I }  

e 2 7  



I 1 1 5 :  
1 1 6 :  
1 1 7 :  

I 119 :  
I 1::: 

1 2 1 :  
1 2 2 :  
1 2 3 :  
1 2 u :  
1 2 5 :  
1 2 5 :  
1 2 7 :  
1 2 u :  
1;C: 
1 2 : :  
1 3 1 :  
131": 
13!: 
1 3 u :  
1 3 5 :  
136: 
1 3 7 :  
2 3 p :  
139: 
1 4 3 :  
1 4 1 :  
1 4 2 :  
IQ!: 
1 4 4 :  

145: 
146: 
147: 
1 4 e :  
140: 
1 5 ' 3 :  
1 5 1 :  
1 5 2 :  
Is?: 
154: 
1 5 5 :  
156: 
1 5 7 :  
1 5 5 :  
159: 
1 6 3 :  
l b l :  
l b t :  
1 6 1 :  
164: 
165: 
lb6: 
167: 
1bB : 
l b 9 :  
I f ? :  
1 7 1 :  

' 1 1 q :  

I 

X - # -  
4 L  

- 1 4  e 

- 1 4 .  
- 1 0 .  
- 1 u .  
-14. 
-14 e 

- 1 4 .  
- 1 4 .  
- 1 0 .  
- 1 0 -  
- 1 4 .  
- 1 0 .  
- 1 4 ,  
- 1 4 .  
- 1 4 .  

- 1 4 .  
- 1  2 .  
- 1 3 .  
-1?. 
-1?. 
- 1  3 .  
-1 3. 

-1 3. 
- 1  3.  
- 1  2 .  
-1  2 .  
-12 .  
- 1 2 .  
- 1 2 .  
-12 .  
- 1  2.  
- 1 2 .  
- 1 2 .  
- 1  2. 
- 1 2 .  
- 1  2 .  
- 1 2 .  
- 1 2 .  
- 1 2 .  
- 1  2 .  
- 1  Z e  

- 1 2 .  
-1 L?e 

- 1 2 .  
- 1 2 .  
- 1  3. 
-1 3. 
-1  3. 
- 1 3 .  
- 1  3 .  
-1?. 
- 1  3 .  
-1  3 .  
-13. 
- 1  3.  
- ; 3 .  

-1  3 .  

1 7 3 2  
1 7 3 3  
1 7 ? u  
1 7 3 4  
1 7 3 4  
! 7 3 4  
1725 
1736 
1 7 3 b  
1 7 3 6  
1 7 3 b  
17:b 
1 7 3 7  
1 7 ? 7  
1 7 1 7  
1 7 3 7  

1 7 3 8  
1 7 3 8  
1 7 5 8  
1 7 3 8  

2 7 3 8  
1 7 3 9  
1 7 3 5  
1 7 3 9  
I 6 u 7  
1 6 4 8  
l 6 Q H  
1 5 4 5  
1 6 Q S  
1 6 4 9  
l b Q 9  
1 6 4 r i  
1 b 5 0  
1 G 5 C  
l b 5 C  
1653 
I651 
l b s l  
1 6 5 1  
l b S 2  
1 6 5 2  
I652 
lb5Z 
1 6 5 2  
I 6 5 9  
2 6 5 9  
1 6 5 9  
173G 
1 7 0 G  
1 7 3 0  
173C 
1 7 3 c  
1 7 ' 3 1  

i 7 ? a  

1 7 3 8  

1 7 3 2  
1 7 3 2  

8 2 7  I 

e 2 7  
e 2 7 ' I  ,;, 

E 27 
tc 2 7  
2 2 7  
e 2 7  

8 2 7  
2 2 7  
e 2 7  
8 2 7  
e :7 
E 7 7  
e 2 7  
8 2 7  
e 2 7  
e 2 7  
8 2 7  
E 2 7  
6 2 7  

e 2 7  

a 2 7  
a i7 
E 2 7  
9 2 7  
8 2 7  
8 2 7  
e 2 7  
E 2 7  
E 2 7  
5 2 7  
6 2 7  
e 2 7  
8 2 7  
3 2 7  
8 2 7  
827 
@ 2 7  

e 2 7  
827 
8 2 7  
e 2 7  
e 2 7  
8 2 7  

e 2 7  
e 7 7  
e 2 7  
E127 

8 2 7  

e 2 7  



1 L I N E  I 

1 7 2 :  
17!: 

1 7 5 :  
176: 
1 7 7 :  
1 7 2 :  
17?: 

1 5 1 :  
1 8 2 :  

I 183: 
1 6 4 :  
1 2 5 :  
1 a t :  
1 2 7 :  
I d a :  
1 3 Q :  
1 Q C :  
1 9 1 :  
1 s t :  
IS?: 
1 9 Q :  
1 9 5 :  
196: 
1 9 7 :  
1 q 9 :  
199: 
733: 
2G1:  
Z G Z :  
Z C 3 :  
2 3 4  : 
2 0 5 :  
206: 
2 0 7 :  
tG!?: 
234: 
2 f t :  
2 1 1 :  
21:: 
2 1 3 :  
2 1 Q :  
21s: 
2 1 6 :  
2 1 7 :  
2 1 3 :  
219: 
2 Z C :  
2 2 1 :  
222: 
222: 
22"  
2 2 5 :  
2 2 5 :  
2 2 7 :  
229: 

I 1 7 b :  

l a c :  

x Y e 2 1  

52313. 
5 t 3 ; ? .  
52337. 
5 2 2 2 9 .  
5 2 ! 1 9 .  
523C7.  
523tZ. 
5 2 2 7 9 .  
5 2 x 1  s 
5 2 3 C 3 .  

- 1  3. 
- 1  3. 
- 1  3 .  
- 1  3 .  
-1?. 
-13. 
-1:. 
-13. 
-13. 
- 1 2 .  
- 1  3. 
- 1 2 .  
-13. 
-13. 
- I ? .  
- 1  2 .  
-13. 
- 1  2 .  
- 1 3 .  
- 1  ?. 
-1? .  
-12. 
- 1  3 .  
- 1  3. 
- 1 4 .  
-14. 
- 1 4 .  
- 1 4 .  
- 1 b .  
- 1 4 .  
- 1 4 .  
-64. 
-14. 
,114" 
-14. 
-14. 
-14. 
- 1 4 .  
-14. 
- 1 1 .  
- 1 1 ,  
-11. 
-11. 
-11. 
-11.  
-11. 
-11. 
- 1 1 .  
- 1 1 .  
- 1 1 .  
-11. 
- 1 1 .  
-;1. 
-11 .  
- 1 1 .  
-11.  
-11. 

li 

170: 
1 7 3 3  
17:: 
1733 
1 7 0 u  
1 7 0 5  
1 7 3 2  
1 7 9 5  
1 7 3 0  
173b 
1 7 5 6  
1 7 ? 6  
17116 
1 7 0 b  
1 7 0 7  
1 7 3 7  
1 7 3 7  
1 7 2 7  
1 7 3 8  
1 7 3 8  
1 7 5 0  
1 7 0 6  
1738 
1 7 3 8  
1 7 3 9  
1799 
1 7 3 9  
171C 
171G 
1 7 1  1 
1 7 1 1  
1 7 1 1  
1 7 1 1  
1 7 1 2  
1712 
1 7 1 2  
1 7 1 2  
1 7 1 1  
171 3 
l b 1 6  

1 6 1 7  
1 6 1 7  
1 6 1  7 
l b 1 7  
l b 1 6  
1 6 !  8 

l b 1 8  
1 6 1  B 
I 6 1  9 
1 6 1 9  
1 6 1 9  
I b 2 C  
IbZC 
I b 2 C  
l h t * S  

1 6 1  7 

1 6 1 8  

e 2 7  ,\ 

"7 I '  
:i 

2 2 7  
E 2 7  
c 7 7  

6 2 7  
E 2 7  
Y27  
E 2 7  
E ? ?  
E 2 7  
a:? 
E27 
e:7 
e:? 
5 27 
2 2 7  
e 2 7  

E 7 7  

e 2 7  
0 2 7  

E 2 7 
E 2 7  
E 27 
e 2 7  
E 2 7  
2 2 7  
E 2 7  
E27 
0 27 
e 2 7  
E 27 
e 27 
e 27 
8 2 ?  

e 27 
0 27 
2 27 

P ? 7  
e 27 

2 2 7  I 

0 
- 4 .  

I- 

e 27  

i! t *r 

e 2 7  

e 27 

e 2 7  

e 2 7  
e 2 7  
E 2 7  
E27 
1 2 7  
e27 



2 2 0 :  
231: 
2 2 1 :  
222:  
2 5 : :  
2 3 4 :  
2 3 5 :  

I 2 3 5 ;  
2 3 7 :  
2:a: 
2 1 0 :  
24'1: 
241: 

I 242: 
2 4 3 :  
tQ4: 
245: 
246: 
247: 
24.5: 
240: 
2 5 . 2 :  
2 5 1 :  
2 5 2 :  
353: 
75'4 : 
2 5 5  : 
i 5 6 :  
257: 

~ 2 5 4 :  
2 5 9 :  
Z b C :  
2 6 1 :  
2s:: 
263: 
Z b b :  
2 6 5 :  
t b 5 :  
267: 
Zb?: 
269: 
2 7 c :  
271: 
2 7 2 :  
t7?: 
274 : 
275: 
;?76 : 
:?77: 
1?79: 

260: 
; ? 5 1  : 

, 

2 7 9 :  

X Y 2 1  * -  
i d .  

-11. 
-11. 
-11.  
U l ! .  
-11. 
-11.  
-11. 
-11. 
- 1 1 .  
-11. 
- 1 1 .  
-11.  
-11. 
-11. 
-11. 
-11. 
-11. 
-11. 
-1!. 
- 1 1 .  
-11. 
-11. 
-1:. 
- 1 1 .  
-11. 
- 1 1 .  
-11. 
-11. 
-11. 
-11. 
-;I. 
-11, 
-11. 
- ; l e  
-:I. 
O i l .  
-11. 
-1  1. 
-11. 
-11. 
- 1 1 .  
- i l .  
- 1 1 .  
- 1 1 .  
-11. 
-11. 
-11. 
- 1 1 .  
-11. 
- ! l e  
-11. 
-11. 
-1c.  
-12 .  
- 1 3 .  
-1 -  
-15. 

r e  

l62C 
I b z C  
1621  
I b Z 1  
1 6 2 1  
1 6 2 ;  
I 6 2 1  
1 6 2  2 
1 6 ? 2  
1622 
l b ? :  
I b ? 3  
1 6 2 3  
1623 
1 6 2 :  

1 6 2 4  
l b Z 4  
1 5 2 4  
1 6 2 0  
l b 2 4  
1 6 2 5  
l b Z 5  
l b Z 5  
1 6 2 5  
l b Z b  
l b ? b  
1 6 2 6  
l 6 Z b  
1 6 2 6  
1626 
!b'17 
l b 2 7  
lb2'I 
2 6 2 7  
1 6 2 6  
1628  
1628 
1 6 2 6  
1 6 2 9  
l b Z 0  
I b Z F  
1 6 2 9  
1 6 2 9  
1 6 2 9  
163: 
1 6 ? Z  
l b 3 Z  
1 6 3  2 
1 6 3 3  
1633 
1632 
1 5 5 5  
1 5 5 4  
1555 
1 5 5 5  
1 5 5 5  

i b 2 4  

,.. 
E 2 7  ' 1  
327 1 1  
$27 :; 

327 ( *  1 !;7 I'; 

?27 1 

2 : 7 :.j 
E 2 7  

e 2 7  

@ 2 7  
E27 
E 2 7  
e 27 
E 2 7  
E 27 
,D 2 7  
e 27 
e 27 
c27 
a z7 
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